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Annual Meeting 


rhe last Annual Meeting of the So- 
ty held on April 25-27 was a re- 
kable demonstration of the growth 
development of the American 
ing Society. Keen interest and 
siasm was displayed as indicated 
ission of papers at the tech- 
sessions, There was a registered 
nee of 190 neople. 
liscussion at the three techni- 
‘sions was spirited and to the 


President’s Annual Report is 


given elsewhere in this issue, as are 
also a number of technical papers and 
discussions not previously published. 
The remainder of the oral discussion 
will be printed in the next issue of the 
JOURNAL. 

At the Board of Directors’ meeting 
a number of important items were 
carefully considered and working com- 
mittees appointed. 

Undoubtedly the coming year will 
be a banner year for the Society from 
the point of view of actual accomplish- 
ments in advancing the knowledge 
and art of welding through research, 
extending its applications and also in 
the development of suitable stand- 
ards. 

Another record for attendance was 
broken in connecticn with the annual 
dinner of the American Welding So- 
ciety. About 170 members and their 
guests enjoyed the excellent dinner 
and entertainment which followed. 
Great credit is due to the Dinner Com- 
mittee for its efforts in making this 
event a huge success. Credit is also 
due to the donors of prizes and souve- 
nirs, which helped enliven the occa- 
sion. 


Annual Report of the President— 
Presented Annual Meeting, April 
26, 1928 


This the ninth year of the Society’s 
existence has been an active one. The 
great activity in the welding field, as 
a result of rapid increase in the use of 
welding in all branches of industry, 
has had much publicity in both the 
technical and general press—all of 
which has helped to increase interest 
in welding matters and in the Amer- 
ican Welding Society. 

The following is a brief review of 
the various Society affairs in which 
our members will be most interested 
Many of these matters are discussed 
in more detail in the annual reports 
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of our Standing Committees, which 
are rendered to the Board of Direc- 
tors at this meeting, and which will 
appear in the JOURNAL in due course. 
Membership 

The Society had a total of 913 mem- 
bers in good standing on March 31, 
1928, distributed among the various 
classes as given in the following tab- 
ulation, which also shows correspond- 
ing figures for the preceding year. 


Membership, 

March 31 

Class 1927 
Sustaining members (A) 51 
Members (B) 343 310 
Associate members (C) 299 262 
Operating members (D) 2 226 
Honorary members (E) . 3 
Student members (F) 2 

Total ~ 913 854 

There was a gross gain of 239 mem- 
bers during the year and a net gain of 
59 members. However, it is to be 
noted that the Operator Member 
grade (D) showed the greatest net 
loss (16), while the bulk of the gain 
was in the Member and Associate 
Member grades (70). Thus, while 
there has been a net gain of only 
about 6 per cent in the total number 
of members, that gain has all been in 
the higher grades. ° 
Finances 

The total receipts during the Soci- 
ety year ending March 31, 1928, were 
$32,875.96; the corresponding dis- 
bursements were $34,795.65. While 
the receipts were over $4,000 greater 
than for the preceding year, the dis- 
bursements were over $7,000 greater 
than those of the preceding year. 
This resulted in a deficit in the year’s 
operations of nearly $2,000, whereas 
in the preceding year we had an op- 
erating surplus of about $1,000. 

This excess of disbursements over 
receipts for the year is largely due to 
the cost of publishing the Instruction 
Manuals, which considerably 
greater than was anticipated, and to 
the small sale of the Manuals, which 
has been much less than was expected. 

Our reserve fund has been reduced 
from $8,681.93 to $6,762.24. $5,269.50 
of which is invested in bonds. 
Meetings 


The usual two national meetings of 
the Society were held, the 1927 An- 


[May 


nual Meeting in New York and the 
Fall Meeting at Detroit. As usual, 
the Fall Meeting drew the largest at- 
tendance—much the largest attend- 
ance of any meeting that the Society 
has held. it will be recalled that this 
meeting was held at the same time as 
that of the American Society for Steel 
Treating and two other organizations 
in the metal working field. Doubtless 
this had much to do with the success 
of our meeting, one session of which 
had an attendance of over 300. The 
success of the plan tried ijast year 
for the first time of meeting at the 
same time as the A. S. S. T. justified 
continuing the arrangement at th: 
1928 Fall Meeting at Philadelphia. 

Experience seems to indicate that 
the Fall Meeting is the most popular 
one and one where social features are 
most appreciated. With that in view 
this Annual Meeting has been made a 
strictly business and technica! meet- 
ing with only one social function. Our 
social activities will be concentrated 
in the Fall Meeting. 

Reports indicate that all of the 13 
Sections have had very satisfactory 
meetings throughout the year. The 
plan of having joint meetings with 
affiliated local sections is meeting 
with increased favor and experienc: 
has shown it to be a particularly ad- 
vantageous one. It not only makes 
for a larger attendance but, what is 
more important, brings welding mat- 
ters before outsiders, which is just 
what we want to do. 


Sections 


The 13 Sections of the Society are 
in a reasonably satisfactory condi- 
tion. While no Sections have been 
added during the year, suggestions 
for the establishment of Sections at 
Atlanta, Ga.; Baltimore, Md.; Canton, 
Ohio, and Houston, Tex., have been 
made. None of these has vet devel- 
oped sufficiently to meet the prelim- 
inary requirement which has been 
laid down, namely, that a proposed 
new Section must have at least 2: 
paid-up members, of which 15 shal! b 
Members or Sustaining Members. 


) 


Journal 


The total number of pages 
lished in the JOURNAL last ye: 
ceeded by a very large amount 
previous record, as shown by t! 
lowing tabulation. The 40 pe 
increase over last year is, of 
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largely due to the publication of the 
four Instruction Manuals. Incident- 
ally, it is of interest to note that the 
first volume of the JOURNAL pub- 
lished in 1922 contained a total of 
644 pages. 


Number of Pages 


Vol. 6 Vol. 5 
Technical ....... 568 
Advertising, ete. .... 232 236 


Annual Exposition 
A Welding and Cutting Exposition 
in connection with our Fall Meeting 
has now become an established activ- 
ity of the Society. Last year the ex- 
periment was tried for the first time 
f holding this exposition jointly with 
that of the American Society for Steel 
Treating. The experiment proved 
highly successful, both from the stand- 
int of the Society and the exhib- 
rs. The A. S. S. T. exposition 
nanagement handled all of the ar- 
angements, thus relieving our people 

all details in connection with the 
xposition. On the other hand, the 
Society received 124% per cent of the 
tal receipts from the 37 exhibitors 
the Welding and Cutting Exposi- 
n so that a substantial contribution 
was made to the treasury of the So- 
ciety. The exhibitors very generally 
expressed approval of the arrange- 
ment since it naturally provided a 
much larger audience than would 
therwise be the case. 

This arrangement is to be continued 
at the 1928 Fall Meeting to be held in 
Philadelphia. 

American Bureau of Welding 

The Bureau, which is the Research 

lepartment of the Society, has con- 

ned its attention during the year to 
few problems of major interest to 
welding industry and to the stim- 
tion of fundamental research in 
welding field. 

‘he work on welded rail joints has 
limited to investigations seeking 
nprove the seam welded tvpe of 
ts and to measurements of stresses 
arious parts of rail joints under 
is service conditions and also 

various test conditions. Some 
mental work also has been done 
a repeated-impact testing ma- 


; 


of the most important investi- 
undertaken by the Bureau is 


that of securing fundamental unit de- 
sign data to be used in the welding of 
steel structures. This investigation 
involves a very comprehensive series 
of tests, the program of which has 
been carefully worked out by the 
committee having the investigation in 
charge. The cost of the work is being 
underwritten by industry, and the 
funds for the first year’s expenditures 
have been turned over to the National 
Research Council, which will act as 
the treasurer. The actual experi- 
mental work on the program in con- 
nection with the investigation will 
very soon be under way. 

A joint research committee on 
welding as applied to pressure ves- 
sels has been organized under the 
joint auspices of the American Soci- 
ety of Mechanical Engineers and the 
Bureau. The committee has prepared 
a detailed program covering tests of 
tanks and which it is believed will 
give the information desired by the 
Boiler Code Committee of the A. S. 
M. E. and others interested in the 
administration of regulations cover- 
ing pressure vessels of various kinds. 
A very important part of this pro- 
gram, as well as that of the structural 
steel investigation, is the formulation 
of standard procedures covering in- 
spection, qualification of welders, 
technique of welding, etc. The devel- 
opment of these procedures will be a 
by-product of these investigations 
which should prove of great value. 
At any rate, they will be of imme- 
diate value to the various committees 
of the Society which have been or- 
ganized to prepare Codes dealing with 
welding in various fields. 

The Bureau has elicited consider- 
able interest among a number of edu- 
cational institutions in several funda- 
mental investigations dealing with 
welding. Some of these fundamental 
researches which are being volun- 
tarily carried out are effect of heat 
on parent metal adjacent to the weld 
(Carnegie Institute of Technology), 
metallurgical studies of welds (Uni- 
versity of Toronto), studies of stresses 
in butt and tee joints (Rensselaer 
Polytechnical Institute and Catholic 
University of America), surface ten- 
sion studies of molten weld metal 
(Lehigh University), study of welds 
at elevated temperatures (Leland 
Stanford University), and fatigue 
tests of welds (State College of Wash- 
ington). 


| 
a4 
: 
4 
; 
\ 
i 
| 
Ps 
+ 
re | 
en 
ms 
at 
en 
4 ry 
m 
Pen 
sed 
5 
be 
uD- 
ex- 
+he 
4, 
ent 
| NT eA 


6 JOURNAL OF THE A. W. 58. {May 


Instruction Manuals for Welding 


The Instruction Manuals for the 
four classes of welding which have 
been in preparation under the auspices 
of our Educational Committee for 
several years were finally published 
during the year. The Manuals were 
published as supplements to the JourR- 
NAL so that each member of the So- 
ciety obtained them without cost. 
Extra copies were printed for sale as 
separate pamphlets and as one bound 
volume. 

Unfortunately the cost of the pub- 
lication of these Manuals proved 
much higher than was expected (ap- 
proximately $2,800), and on _ the 
other hand the sales were less than 
was contemplated (approximately 
$1,100). 

Nevertheless, this type of activity 
is a most important one, and it is to 
be hoped that the sales will ultimately 
defray a reasonable part of the cost 
so that similar efforts on the part of 
the Society will not be discouraged. 


Welding Codes 

It is very gratifying to report that 
organizations responsible for various 
Codes involving the fabrication of 
welded structures are turning to the 
Society for assistance and advice in 
connection with the application of 
welding and cutting under such Codes. 

The Boiler Code Committee of the 
American Society of Mechanical En- 
gineers has formally requested us to 
prepare and recommend a procedure 
for fusion welding of pressure vessels. 
A Society committee has been ap- 
pointed on “Welding Code for Pres- 
sure Vessels” with instructions to 
prepare a Code for the welding of 
pressure vessels which will not only 
serve the purpose of the Boiler Code 
Committee but which can be made a 
general standard of the Society. 

The Boiler Code Committee has also 
asked us to designate a Conference 
Committee which will cooperate with 
the Welding Sub-committee of the 
Boiler Code Committee in all matters 
dealing with fusion welding as ap- 
plied to pressure vessels. 

The Sub-committee on Welding of 
the Sectional Committee on Safety 
Code for High Pressure Piping of the 
American Engineering Standards 
Committee has also formally re- 
quested us to recommend a nrocedure 
eovering fusion welding and cutting 
as applied to high pressure piping for 


all purposes—steam, air, gas, refrig- 
eration, etc. For this purpose a So- 
ciety committee has been appointed 
on “Welding Codes for Pressure Pip- 
ing.” 

lt is obvious that in the prepara- 
tion of these Codes the Society will be 
fulfilling the purpose of its existence 
in a very practical manner. As a fur- 
ther effort in that same direction, a 
Society Committee has been appointed 
on “Welding Codes for Buildings” to 
prepare Codes dealing with welding 
as applied to building structures 
which can be used by all interested 
in such matters, including municipal! 
authorities. 


Conclusion 

It is, I think, very evident to all of 
us that the Society has “arrived.” I: 
has acquired prestige among other 
technical societies and in industry. 
It is being looked to more and mor 
as the responsible, organized repre- 
sentative of the general welding ar 
as a whole. With this increased in- 
fluence comes greater responsibility 
and additional opportunities to b. 
useful to industry. 

As I indicated a year ago, I fee! 
that the Society has an unusual op- 
portunity to become a very importan: 
and influential body—one which can 
be of great service in advancing th: 
interests of all industry through th: 
application of the welding processes. 
At the same time the Society can !x 
a very remunerative investment for 
the commercial interests in the weld- 
ing field which must necessarily pro- 
vide the greater part of the funds 
which are so essential an element in 
the successful prosecution of a project 
of this kind. 

Respectfully submitted, 
F. M. FARMER, 
President. 
April 26, 1928. 


Much Welding Used in New Yale 
Library 
(Taken from April 26, 1928, issu« 
Tron Age) 

Fifteen miles of steel columns wil! 
be electrically welded to form the 
book stacks of the $7,000,000 Ste: ing 
Memorial Library being built at ‘ale 
University. The book tower wil! 
sist of 18 stories, a total of 1°\ ft. 
high, and will provide space for 
4,000,000 books. Eighty thousan: feet 
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of steel columns will be needed to 
construct it. 

Are welding will be employed. The 
channels carrying the book sheiv. 
and the walkways are 5 in. deep. 

G. D. Fish, Westinghouse Electric 
& Mfg. Co., is consulting engineer on 
welding. 


A Convention Echo 


Reprinted from April 14, 1928, issue of 
Electrical World) 

In the non-technical world it is 
freely accepted that engineering is a 
romantically absorbing phase of mod- 
ern life. The glorious accomplisa- 
ment of the seemingly impossible and 
the spectacular element in successive 
triumphs leave the lay mind in bewil- 
lered appreciation. There is, how- 
ever, in this same non-technical world 
a definite impression that engineers, 
as individuals, are tremendous bores. 
Possibly it is because as a class they 
tend to do much and say compara- 
tively little. When a technical meet- 
ing is over and the last listless word 
has been said the listener may well 
wonder if this reputed dullness of the 
engineer is not a very real character- 
istic, for inflectionless voices, muffled 
murmurings and the reading of quiv- 
ering pages, interrupted only by fur- 
tive glances at the audience, are the 
rule rather than the exception. That 
the subject matter is theoretical, or 
involved, or specialized, or a part of 
one’s every-day life, does not bar it 
from an Interesting, or at least in- 
terested, presentation. It is said that 
one of the great actors of yesterday 
could, and did upon several occasions, 
recite the alphabet or multiplication 
table with true emotional values. 

The speakers at the last annual 
meeting of the American Society of 
Mechanical Engineers were parties to 
an interesting experiment. A profes- 
sional pvublie-speaking coach was en- 
gaged by the meetings and program 

mmittee, and with the cooperation 

f a number of those who were to pre- 
ent papers a courageous and unusual 

‘fort was made to ameliorate the po- 
ential sufferings of the audience. 
‘his is something which should gain 

erit through repetition. There is 

obligation which every one who 
eaks or writes should unfalteringly 
t, and that is—to be interesting. 
s not incompatible with accuracy, 
vity or ability. 


Leng Welded Pipe Line for Spring- 
field, Mass. 


(News item furnished by General 
Blectric Co.) 


The longest welded pipe line in the 
East, the construction and installation 
of which involves many interesting 
and novel features, is now being built 
to supply water to the city of Spring- 
field, Mass. To be known as the Lit- 
tle River water main, it will carry 
water from the Provin Mountain res- 
ervoir over a distance of seven miles 
to the city, dropping more than 300 
feet in elevation and passing under 
the Connecticut River on the way. 

From the reservoir to the west 
bank of the Connecticut River a sin- 
gle line of 54-inch and 48-inch diam- 
eter pipe is used. Two lines of 36- 
inch diameter each are laid under the 
Connecticut River and, from its east 
bank, a single line of 48-inch and 42- 
inch pipe connects with the present 
distribution system of the city of 
Springfield. The plate used in the 
pipe varies in thickness from 5/16 to 
1/2 inch. 

The pipe is made in 30-foot lengths 
from two 30-foot plates which are 
bent into half cylinders and automat- 
ically are welded together. To facili- 
tate joining sections in the field, the 
plates are so sheared that the pipe 
diameter increases slightly from one 
end to the other, thereby permitting 
the small end of one section to fit 
into the large end of the next section. 

By the use of compressed air, the 
plates are held rigidity in position 
during the automatic welding process. 
Welding is accomplished by means of 
the multiple-arc process. employing 
two arcs, one following about eight 
inches behind the other. By using 
two travel carriages with a total of 
four ares working simultaneously, a 
50 per cent saving in welding time 
per pipe is effected over that neces- 
sary with one travel carriage and two 
ares. 

Each pipe section, after welding, is 
subjected to careful tests. A special 
machine which subjects the pine to a 
given water pressure from within is 
used for this purpose. The pine is 
then thoroughly cleaned and dipped 
vertically in an electrically heated 
tank of coal tar pitch varnish. This 
varnish coating protects the pipe 
from corrosion in service. 
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SECTION 


Boston 


The regular April meeting of the 
Boston Section was held on April 17, 
at 6 p. m. at the General Welding 
Equipment Company’s plant, through 
the courtesy of Dr. A. Krebs. The 
main features of the evening were: 
(1) Metal Coating with Metal Spray- 
Torch. (2) Shaping Steel with Auto- 
matic Shape Cutting Machines. In- 
teresting demonstrations were made. 
Mr. R. L. Binder, president of the 
Metals Coating Co. of America, and 
their representative, Mr. F. A. Bar- 
bey, were invited to show metal coat- 
ing. This was a very successful meet- 
ing. 

Chicago 


The following nominees were ap- 
pointed by the Nominating Commit- 
tee. 

For Chairman—R. G. Longwell, 
Link-Belt Co., Chicago. 

For Vice-Chairman—H. E. Gen- 
nett, Chicago, Burlington & Quincy 
R.R. 

For Secretary and Treasurer—Stu- 
art Plumley, Gas Products Associa- 
tion, Chicago. 

Directors for Three Years—K. R. 
Hare, C. H. Hollup Corp.; B. N. Law, 
Air Reduction Co.; G. Rose, Oxweld 
Acetylene Co.; O. T. Nelson, Pacific 
Steel Boiler Corp. 

Director for Two Years—E. L. 
Mills, Bastian Blessing Co.; Director 
for One Year—Robert Malcolm, Chi- 
cago Eye Shield Co.; Director to Rep- 
resent the Chicago Section at N. Y. 
Meetings of Society—W. A. Slack, 
Torchweld Equipment Co. 


Los Angeles 


The April meeting of this section 
was held on the 25th. This was the 
Annual Joint Meeting of the Amer- 
ican Welding Society, Steel Heat 
Treating Society and Metallurgical 
Society. There was an interesting 
talk on “Heat Treating with the 
Acetylene Flame.” Also Mr. W. R. 
Schuyler spoke on “The Metallurgy of 
Steel,” and there was a picture, “A 
Journey Through the Bethlehem Steel 
Plant.” 


ACTIVITIES 


Northern New York 

The Section will hold a meeting on 
May 10 at the General Electric 
Company Works in Pittsfield. At 
2:30 p. m. an inspection trip will be 
made through the works to see appli- 
cations of the various forms cf weld 
ing. Dinner will be served at 6:30 
p. m. in the Works restaurant. The 
charge for this dinner will be 75 
cents. The meeting will be held at 
7:30 in the Works Auditorium. Mr. 
F. P. McKibben will give an illus- 
trated lecture on “Electric Welding of 
Steel Bridges and Buildings.” Mr. 
W. L. Warner of the General Electric 
Company will give a talk on “Pres- 
sure Vessels.” 

Western New York 

The regular monthly meeting was 
held in the Fillmore Room at the Ho 
tel Statler at 8 p. m., April 17. 
This was a joint meeting of th: 
American Welding Society, Society of 
Automotive Engineers, American In- 
stitute of Electrical Engineers and 
the Engineering Institute of Canada. 

The afternoon of this date was 
spent in an inspection trip to the fac- 
tories of the Curtiss Aeroplane & 
Motor Corp. and the Consolidated Air- 
craft Co., including a visit to the Buf- 
falo Airport; 275 people were on the 
inspection trip. Following the trip 
there was a dinner at the Hotel Stat- 
ler, the evening meeting starting at 
8:00 o’clock, with an audience 
some 475 people. 

The first speaker was Mr. H. C. 
Ritchie of the General Electric Co.. 
Schenectady, who delivered an inter- 
esting and instructive paper on th 
“Developments of Airport Lighting.” 
illustrated by lantern slides. The next 
speaker was Mr. C. Roy Keyes, presi- 
dent of the Curtiss Aeroplane & Mo- 
tor Corp., who spoke on the subject of 
“Recent Progress in Aeronautics,” he 
emphasizing the fact that at the pres- 
ent time there are some 75 manufac- 
turers of airplanes, with a large num- 
ber of manufacturers of aircraft 
parts and accessories, while a 
few years ago there were but som 
5 or 6 aircraft factories. 

Mr. Keyes’ paper was illustrated 
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by moving pictures. These showed 
the tests that are given to al! Army 
and Navy airships, also the take-off 
of a large number of battle planes for 
an imaginary scouting trip, showing 
the planes in the air, in battle for- 
mation. 

Mr. Marsden Ware, also presented 
an interesting paper on “Research in 
Aerodynamics by High-Speed Motion 
Pictures,” the film being loaned by 
the Aeronautic Division of the A.S. 
M.E. and by Baron C. Shiba, director, 
Aeronautic Research Institute, Tokyo 
Imperial University. 

Mr. Ware explained to the audience 
that the ordinary moving picture is 
taken at the rate of 16 per second, 
and he carried us through the various 
stages of moving pictures, some of 
which were taken at the rate of 42,000 
per second, these showing the action of 
wind currents on various portions of 
an airship, also showing a _ bullet 
from a pistol slowly pushing itself 
through an incandescent lamp bulb. 

These joint meetings, although not 
confined strictly to welding matters, 
always result in a very large audi- 
ence, but it is the intention of the 
Secretary and Chairman that the nex‘ 
few meetings will be devoted strictly 
to welding subjects, and the first few 
meetings to be devoted to structural 
steel welding, in which there is now 
developing a great amount of inter- 
est among designing engineers. 

The list of officers for the vear 
1928-29 have been nominated: they 
also have accepted the nomination. 
They are: 

Chairman—F. L. Rodgers. Oxweld 
\cetylene Co. 

Secretary and Treasurer—Gideon 
W. Swan, J. A. Roebling’s Sons Co. 

Representative to A. W. S.—C. H. 
|ockwood, General Electric Co. 

Chairman Meetings and 
(ommittee — Robert Siemer, 
Mig. & Welding Co. 


Papers 
Allan 
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Chairman Membership Committee— 
R. W. Bannar, Roote Neal & Co. 


Philadelphia 


On Monday evening, April 16, the 
Philadelphia Section held a very in- 
teresting meeting. Mr. W. M. Dun- 
lap of the Aluminum Company of 
America spoke on “Welding of Alum- 
inum.” This was a very interesting 
paper, and the meeting was well at- 
tended. 


San Francisco 


The regular monthly meeting of 
this section was held on Wednesday, 
April 25. The General Electric 
Company provided the program for 
this meeting. Mr. M. Rhine and Mr. 
C. R. Owens were in charge of the 
program. The topics were “The Tire 
of Steel” and “Fabrication of Ma- 
chinery by Welding.” The following 
are the names that appeared on the 
official ballot for election. 

Chairman—R. H. Atkjnson. 

Vice-Chairman—K. V. Laird. 

Treasurer—H. W. Saunders. 

Secretary—H. W. Saunders. 

Executive Committee Member (3- 
year term)—C. S. Smith. 

Executive Committee Member (2- 
year term)—N. W. Thompson. 

Section Rep. National Board of Di- 
rectors—J. C. Bennett. 


New York 


The New York Séction will hold its 
regular monthly meeting on Mav 15, 
at 8:15 p. m., in Room 2, 33 West 
Thirty-ninth Street, New York City. 
Two papers will be presented, one by 
Mr. W. R. Hulbart, of the Metal & 
Thermit Corporation, on “New Devel- 
opments in Reclamation Work with 
Thermit,” and the other by Mr. J. F. 
Lincoln, vice-president of the Lincoln 
Flectric Company, on “Electronic 
Tornado.” Both papers will be ac- 
companied by lantern slides. 


EMPLOYMENT SERVICE BULLETIN 


POSITIONS VACANT 


\-42. Experienced Gas and Electric Welder wanted who is capable of taking 


irge of department in a production shop. 


a good supervisor. 


Must be practical welder as well 


V ~ Need structural steel arc welder. Give experience, age and salary 
req, 


- by 


A Discussion on Standardization of Construction 


Welding 


and 
Standard Specifications for the Qualification of 
Construction Welders * 


by 


Committee on Sisndards for the Qualification 
of Welders 7 


HE work of this committee is a part of the work outlined in an 

extensive program of the American Welding Society and affiliated 
bodies that looks toward the promulgation of general standards for con- 
struction welding. 


These general standards will give consideration to the following factors 
for each branch: Design for welding, selection and inspection of weld- 
able materials, qualification of welders, supervisors and inspectors of 
welding and to practical testing of welded structures. 


General Program of Standardization 


The following phases of this general program are now under way by 
regularly appointed committees: 


1. The welding of structural building steel is being researched by the 
Structural Welding Committee appointed by the American Bureau of 
Welding. 


This committee has its experimental program determined, has com- 
pleted a pilot test for its main program, and is about ready to undertake 
its principal work. 


2. The Committee on Building Codes, under the American Welding 
Society, has been appointed for the purpose of rendering assistance to 
regulatory bodies, such as State and municipal building departments that 
request help from the American Welding Society and the welding in- 
dustry, in the revision of codes so as to permit application of welding 
and cutting thereunder. This committee is also to endeavor to have 
modified such existing ordinances in building codes that unduly restrict 
welding and cutting. 


3. The Committee on Nomenclature under the American Welding So- 
ciety is undertaking to determine appropriate standard nomenclature 


*Presented at annual meeting of A. W. S., April, 1928. 
+Committee members: H. H. Moss, Linde Air Products Co. and A. M. Candy 
Westinghouse Elec. and Manufacturing Co. 
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for welding and cutting, and has prepared a bulletin, which will soon 
be submitted to the industry for consideration. 


4. An Educational Committee of the American Welding Society has 
prepared instruction manuals covering the fundamentals of the arc, gas, 
resistance and thermit welding processes. These manuals have been 
written to meet the needs of welding students. 


5. The Committee on Standards for the Qualification of Construction 
Welders, under the American Welding Society, is undertaking to write 
standard specifications for qualifying welders, supervisors and inspec- 
tors for the important branches of construction welding. 


IO CAST STEEL DRIP POCKET 
SAME HEADER MADE UP WITH X.H. CAST STEEL TEES 


Fic. 1 


6. The Boiler Code Committee under the American Society of Mechan- 
ical Engineers, working jointly with the American Bureau of Welding, 
is soon to undertake a series of research tests to determine safe design 
and construction practices for welded unfired pressure vessels. As a 
step toward this end, the Boiler Code Committee has requested the 
American Welding Society to prepare for the committee’s consideration 
a tentative general procedure specification for the construction of un- 
fired pressure vessels and which shall embrace proper methods for the 
design of vessels, suitable materials for welding, qualification of welders, 
applicable welding technique, and proper tests for welded vessels. A 
separate subcommittee has been appointed to attend to this request. 


In addition, the American Welding Society has received a request 
‘rom a sub-committee of the Sectional Committee preparing the Safety 
‘ode for Pressure Pipe, under the American Engineering Standards 
‘ommittee (sponsored by the American Society of Mechanical Engi- 
veers) for tentative specifications for the safe welded construction of 

lustrial piping. The code is to include the following classes of piping: 

ver, hydraulic, gas and air, refrigeration and oil. 


A subcommittee 
been appointed to prepare these specifications. 


s s 5° 
WELDED DRIP POCKET 
10 STEEL PIPE HEADER WITH WELDED NOZZLES 
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Standardization in Qualifying Welders 


For nearly all of these assignments and requests there will be required 
to be prepared standard procedures for the qualification of the respective 
welding personnels. For each, the requirements will vary in some 
respects, making it necessary to write individual supplements for each 
general procedure offered or promulgated by the several committees. 

In view of the projected research work of the Structural Welding Com- 


mittee and also of the Boiler Code Committee, the Qualification Com- 
mittee is planning to defer the preparation of supplements therefor until 


CAST STEEL VAN STONE 


HIGH HUB FLANGE fue NECK FORGED HIGH HUB FLANGE 


| ORANGE PEEL TYPE OF 
WELDED BULL PLUG__ 


D swence/ REINFORCED NOZZLE 


WEL. 


WELDED ROLL 
STRAIGHT NOZZLE-{ B STEEL FLANGE 
NOZZLE FLANGE | 
ANCHOR SLEEVE 
WELDED DRIP SHRUNK OVER PIPE 


TYPICAL DETAILS OF HIGH PRESSURE POWER PIPING 


Fic, 2 


these respective committees have completed their researches. In the 
meantime, it has devoted its efforts to working up tentative standards 
for qualifying the welding personnel for industrial piping, thereby imme- 
diately contributing to the work of standardization for one of the three 
very important branches of construction welding. 


A general outline for qualification supplements has been prepared 
for presentation at this meeting. However, before doing so let us give 
thought for a moment to the implied meaning of “Standardization” as 
it refers to welding. In the final analysis, as we all know, standardiza- 
tion is a matter of economics one way or another. It implies that a uni- 
form method or practice for doing a certain work has been, or is to be 
devised, and in the most economical manner consistent with sound envi- 
neering and safety. It is generally understood in speaking of Standard- 
ization that the practices or methods set forth are entirely within the 
ability of the average trained operators or mechanics related to the 
particular industry to which the standards apply. 


With regard to construction welding, at the present time average 
manual practices for any particular developed branch, are far from 
being uniform. Where there has been due regard to the technical factors 
in welding, very satisfactory and uniform practices have resulted. On 
the other hand, there are the many cases where the accepted practices 
analyze to mean that the character of the welding merely suffices to meet 
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certain local conditions. The work very often falls below the minimum 
requirements for sound welding. Welders working under such condi- 
tions may fail entirely to qualify for another branch of construction 
welding, even though having a number of years of welding experience. 
The question arises in this work, how should average skill be defined 
for the various applications involved? Shall we seek for precedents of 
manual skill, or shall we look for a basic principle? 


It is held that if welding is to advance generally and reliably into the 
fields of construction it must be executed under standard methods, de- 
vised upon the fundamentals of sound engineering and thus conform to 
an important principle of standardization. If we work from this angle, 
it becomes necessary to determine the engineering requirements that are 
to be placed for each branch, whereupon we can proceed to write speci- 
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ASSEMBLY DESIGN OF A BUTT WELDED HIGH PRESSURE TANK 
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fications that will answer to both the engineering and manual sides of 
the particular problem. 

The concluding section of this preliminary survey is devoted to a brief 
review of the general fundamentals of sound welding and logically opens 
with Design for Welding. 


Designing for Welding 


Fusion welding affords a means of joining the elements of a metal 
structure that produces a molecular union at the junction. If the parts 
have been properly designed, this permits of direct transfer of the im- 
posed stresses in the elements to other contiguous parts. Where full 
practical advantage of this principle has been taken, the greatest econ- 
omy in materials is obtained, for not only are joint details minimized 
but the resultant absolute joint rigidity, by its favorable influence on 
the strength of compression members, permits of the use of a lighter 
section. Welding also provides for the utilization of the gross section 
strength of tension members, as it avoids the use of rivets, pins or bolts, 
otherwise necessary. 


Full or adequate strength at the junctions, as may be desired, is readily 
obtained by the proper preparation of the joints to be welded, by using 
suitable welding rod and properly qualified welders. It is necessary, of 
ourse, to analyze the operation for contraction and expansion effects, at 
ind away from the points of heat applications, and to provide such 
means, either directly or indirectly, to counteract or remove them en- 
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tirely. The purpose of this report does not provide space for a detail 
discussion on welding design and therefore only some of the broadest 
principles have been touched upon. In every day practices of applied 
welding we find many types of welded joints, not all of which conform 
to the foregoing principle of stress transfer, and which are giving sat- 
isfaction. The variation that such joints introduce into the problems 
of welding must be taken into account in the Qualifications Specifica- 
tions. 


To illustrate in a very broad manner, the trend of welding design as 
practised by some of our leading construction enterprises, for a few 
kinds of construction, several assembly designs have been included. 


Fig. 1 compares the design of a welded 10 in. steel pipe header with 
that of a similar header made up with flanged cast fittings. 


Fic. 4. WeLDED PLATE GIRDER—NOTE ABSENCE OF ANGLES 
Fig. 2 illustrates the principle of direct stress transfer applied quite 
extensively to high pressure steam header details. 
Fig. 3 illustrates a welded assembly design for a simple pressure ves- 
sel, which utilizes the butt joint throughout for the plates and heads. 


Fig. 4 shows how this same principle as applied to the construction 
of plate girders. Here the fillet weld is used exclusively. 


These are typical welding designs from the standpoint of assembly. 
The design of the joints for these structures is likewise plain. For 
fillet welding there is only required that the materials be squared. 
For butt welding of materials thicker than 3/16 in. it is necessary to 
bevel the edges to be joined so as to provide for full penetration of the 
weld. Typical joint preparations are shown in Figs. 5 and 6. 


Weld Dimensions 


This leads to the subject of weld dimensions, a factor in welding 
design that deserves the careful study of the designing engineer. !t 
calls for knowledge of the unit working strength of welds, which de- 
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termines the depth or throat dimensions of welds. When low carbon, 
soft iron welding rod is used the unit strength of a weld made there- 
from may or may not be equivalent to that of the material welded. 
This depends upon the properties of the material, usually the carbon 
content. When the unit weld strength is lower increased strength can 
be obtained by reinforcing the weld. Welding rods of higher strength 
can be used, whereupon a reinforcement is unnecessary. However, a 
certain amount is generally specified to insure full dimension welds. 


TYPICAL PIPE WELDS 


SINGLE VEE DOUBLE VEE 


PIPE VERTICAL 
ROTATIVE & POSITION 

WELDING WELD HORIZONTAL 
FORGED STEEL 
CAST STEEL 
Y LOW & MEDIUM CARBON 


Fic. 5 


Dimensions of fillet welds are determined by the strength require- 
ments through the throat, which is the critical section of a correctly 
made fillet weld. Variations in strength of fillet welds then are obtained 
by changing the width of the throat. 


Fillet welds for lapped joints must have throat dimensions greater 
‘han the thickness of material, if full strength at the joint is wanted. 
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Too great a reinforcement should be avoided as the strength of any 
amount above that actually required cannot be utilized, and only adds 
unnecessary expense to the joint. 

Selection of Materials 

Closely related to design is another fundamental of sound welding, 
viz., suitable or weldable materials. We cannot expect a satisfactory 
result if this factor is out of balance. The materials to be welded 
should be tested for weldability or for the defects that operate to im- 


SUGGESTED RANGE OF QUALIFYING TESTS 
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WELD HORIZONTAL 
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pair the strength and density of the weld and cause difficulties during 
the welding operation. For the present we have only to consider the 
low carbon steels and irons, the carbon not exceeding 0.25 per cent. 

The defects in the commercial steels and wrought iron, which operate 
against sound welding, consist mainly of dirt in the form of slag, lami- 
nations, and in some cases, segregated carbon. Where any of these 
defects occur in an appreciable amount, the materials may be unsuitable 
for welding. 
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A good test for weldability consists of melting, under a suitable 
flame, a specimen taken from the material provided for the work. 
Weldable metal in the molten condition will flow quietly and have a 
smooth and clean appearance. Where the steel is laminated, the melt- 


ing operation will expose these strata to the inspector. Dirt or foreign. 


matter in the steel generally shows up in the form of small white specks 
or causes undue sparking. 


Under inspection of materials we must include the welding rods, 
electrodes, or filler materials that are provided, which may be of such 
poor quality or of incorrect chemical properties, making it difficult and 
in some cases, impossible to produce a satisfactory weld. We must also 
give consideration to the selection of the welding tools and equipment 
so that the welder is not handicapped by irregularities of this source. 
This requires knowledge of the functions of welding tools and welding 
equipment. 


Supervision 


Welding supervision is a function of welding operations that deserves 
our careful attention. Upon this we must depend for an intelligent 
interpretation of the welding specifications and the direction of the 
welders performing thereunder. 


A welding supervisor should have a good general working knowledge 
of the fundamentals of sound welding and the technique of welding 
applying to the particular branch under his direction. Preferably, he 
should have practical experience in handling the tools of welding and 
in depositing weld metal. One of his important responsibilities is to 
see that the joints to be welded are accurately prepared and set up for 
welding. Where care is exercised in this respect, welding is accom- 
plished in the shortest time, the welds are invariably of better quality 
and the finished work is neater in appearance. For piping, this detail 
is facilitated by the aid of flexible templates, if accurately drawn and 
transferred. 


Wherever possible, the supervisor should see that the work is set up 
ina manner that will enable the welding to be done in convenient posi- 
tion. It is not always necessary for a welder to stand continuously. 


Special clamps and jigs often simplify a welding operation and reduce 
costs. 


It is the supervisor’s responsibility to see that the welders are prop- 
erly qualified for a particular class of work and periodically tested. 
He need not be required to test the finished work, but he should be kept 
informed of the results of the testing department. 


Inspection 


In the light of standardization, inspection, if competently performed, 
will enforce the rules and regulations laid down in our standards and 
therefore is a factor that performs a very vital function. As the use 
of welding in construction increases, we will have to depend more and 
more upon agencies such as commercial inspection laboratories and 
vngineering concerns specializing in inspection to perform the services 
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of welding inspection as is customary for other lines of construction 
work. Then, too, there will undoubtedly be a need for a large number 
of welding inspectors for building departments. Insurance companies 
will likewise find it necessary to add additional welding inspectors to 
their staffs or otherwise develop personnel for this service. All in all, 
there is quite a broad angle to this factor, especially when it is con- 
sidered that a competent welding inspector should be one qualified to 
check not only the manual results of welding but also the construction 
practices leading up to this and be able to direct the testing of the com- 
pleted structure in many cases. Inspection and supervision is the sub- 
ject of another paper and will not be dwelt on further, except to say 
that it is the opinion of this committee that we should undertake to 
define means and ways of qualifying inspection and supervision for 
competency. 


Qualification of Welders 


The importance and necessity of qualifying welders, for a specific 
work, has been demonstrated time and again if satisfactory results are 
to be obtained. Requiring that this be enforced upon the construction 
industry at large is not unreasonable. It is merely a mile post that will 
mark the gradual elimination of the semi and unskilled welder from 
important work. If generally imposed, and this I am sure we must 
support, it will render a hardship on a certain number of welders app!y- 
ing for work under the jurisdiction of our standards; but, on the other 
hand, it will eventually be the source of benefit of all welders and cer- 
tainly to the welding industry at large. 


It has been proven that the workmanship of welders can be developed 
consistently to measure up to the requirements of sound welding prac- 
tices by the means of proper qualifying tests. When first imposed for 
a particular welder they serve in a great measure as a training episode. 
Thereafter in the fashion of check tests, they serve to round out his 
workmanship and refine his technique. 


For the employer the advantages obtained from this are manifold. 
Dependability of welds, which protects his products and safeguards his 
reputation is probably the greatest of the benefits derived thereby. 
Neat workmanship and orderly use of the process of fusion welding are 
points of merit. Then, too, the cost of welding is kept to a minimum 
through the employment of skilled mechanics thereby eliminating re- 
jections or claims chargeable to poor workmanship. 


Scope 


As previously stated, the committee plans to work up, first, tentative 
procedures for the welding of industrial piping for reasons already 
explained. As this branch of construction welding is today by far the 
most highly standaradized, there is a large amount of data available 
which can be directly used in our standards. There are factors, how- 
ever, in this branch which must be very carefully studied before the) 
can be determined in the standards, particularly where high pressures 
and temperatures prevail, such as weld ductility and the quality of the 
base materials. 
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In this branch of construction welding we have the following general 
classes of piping: 
Gas and air piping. 
. Oil piping. 
Steam heating and power piping. 
Water piping. 
High pressure hydraulic piping. 
Refrigeration piping. 


It may be found necessary to issue separate bulletins for each of 
these as each presents problems uncommon to the others. 
is this so with regard to shop and field welding practices. 


In regard to the qualification of welders for the welding of structural 
building steel, this committee will be guided mainly by the recommenda- 
tions of the Structural Welding Committee. They will, no doubt, advise 
this committee what this branch of construction welding will demand 
of the welder. It will then befall this committee to devise means and 
ways to practicalize their requirements. Fortunately, however, a great 
deal of work has been done along this line and as soon as the Structural 
Welding Committee’s tests are completed and analyzed it should not 


take undue time to prepare the qualification tests for the permissible 
applications. 


Especially 


For pressure vessel welding we have a problem before us of an 
entirely different nature than either of the preceding ones. The designs 
are extremely varied in nature and introduce many kinds of joints not 
encountered in piping. The variations and thicknesses of base metal 
are probably as numerous as in structural building steel welding. 
Then, too, the operating requirements of pressure vessels are in many 
cases extremely hazardous in character. This branch of welding re- 
quires the most exacting welding procedures and therefore demands 
the greatest skill on the part of the welder. Qualification tests, must 
be cautiously devised for both the welders and the supervisors or in- 
spection personnel. This work will, no doubt, proceed jointly with that 
of the Committee on Unfired Pressure Vessels. 


Under the subject of scope we will probably want to consider as this 
work progresses the preparation of standard qualification tests for the 
welding of machine frames and housings, certain process apparatus, 
storage tanks, and other important objects in which welding is promi- 
nently employed. Then, too, there is for consideration the welding of 
copper, brass, aluminum and certain alloys, which are being satisfac- 
torily welded today. This work, as will be seen, can go on indefinitely 
if we desire to develop standards for the entire range of applied con- 
struction welding. It is obvious, however, that we have sufficient to do 


to work up standards for low and medium carbon steel and wrought 
iron base materials for the present. 


Suggested Outline for Qualification Procedures 


For this meeting the committee has prepared for your consideration 
7 brief outline for a bulletin dealing with the qualification of welders 
‘or industrial piping. A survey has been made for the types of welds 
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usually encountered in present-day construction practice and these 
have been assembled in Fig. 5. It will be observed that there is a 
wide variation of joint design both in regard to character of the welds 
and to the dimensions of the parts joined. 


The question now arises how far shall we attempt to go in proving 
the welder’s ability satisfactorily to produce these various types of 
welds, prior to engaging them on major work. A simple butt and 
fillet weld test would seem to be insufficient. Many of us have had 
the experience of witnessing the futile attempts of certain welders to 
weld important fittings, headers and piping accessories satisfactorily, 
although being well qualified to make line welds. In most welding 
shops and field welding operations, it is customary to qualify certain 
welders for the unusual applications. Where this is not done difficul- 
ties are usually encountered. 


It is the growing belief of this committee that all pipe welders might 
not have to be qualified for all types of pipe welding construction, and 
if this would be acceptable we could devise qualification tests of two 
types, one for the welder to be employed on straight line joints only, 
the other to embrace the full range of welding encountered say, in 
pumping stations and power piping installations. Only the fully quali- 
fied welders would be satisfactory for certain branches of piping, such 
as that for refrigeration, air, high pressure hydraulic, and steam power 
plant service, which generally consists of a unit of miscellaneous 
short runs of piping having numerous fittings and specialties not so 
prevalent in oil, gas and steam transmission piping systems where th: 
majority of the welding may be of the simple butt or fillet types. 


For instance, to determine the welder’s ability to weld power plant 
piping or gas and oil pumping station piping satisfactorily, the quali- 
fication tests should embrace the range of tests that contain sufficient 
of the variables to test his general ability to make the welds encoun- 
tered in a complete system of this character. 


Fig. 6 suggests a range that should determine his ability. It wil! 
be noticed that the Fig. 6 includes test for vertical and horizonta! ap- 
plications of position welding as well as flat and overhead applications. 
In the field it is often demanded of the welder that he make welds in 
this manner and for such there is required additional skill on his part. 
especially if the metals joined differ appreciably in thickness and area. 
Welds of this kind, if properly made, may easily be kept free of lamina- 
tions and oxides. Horizontal welds in Veed joints must be checked 
for thorough fusion along the upper side of the joint. 


The cost of qualification, especially when a number of welders is 
involved, may develop an appreciable item of expense. This cost must 
be charged to the work. However, compared with the economies of 
welding either in first construction cost or later in operation, this ex- 
pense will seldom be of importance. 


The question also arises whether we should require a welder to 
demonstrate his ability to make a satisfactory weld joining commer: ia! 
pipe steel to cast steel. Cast steel nozzles and flanges are frequently 
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utilized in the welded construction of piping and it is possible that 
variations in chemical composition of the two materials might offer 
some dfficulty to a welder not having previous experience. Usually 
where cast steel parts are utilized the adjacent welds are subjected to 
appreciable stress, therefore it would seem advisable to qualify the 
welder for this particular detail. 


} Single “Vee” Welded 
One Side Only 


(7wo) Number of weld layers 
—two. 


Amperes average— 
200 in flat posi- 
tion. 

175 in vertical. 


Penetration—100%. 

Reinf orcement— 
ZOLERANCE 20% of Plate 
yar -----~n>, Thickness. 


it Size of Welding Rod 
3/1 6”. 
/ Reirnforcemen? 


Shoul a? 
€ = 


JOINT DETAIL 


Fic. 7, Design or Test PLATE FoR QUALIFYING ELECTRIC WELDERS ON BuTT WeLDs 


In setting up standards for butt welds we can no doubt utilize to a 
great extent the practices set out in the procedure specifications pre- 
pared by the Structural Welding Committee for their test program. 
These procedures determine the details of beveling the joints for both 
oxy-acetylene and electric welding, the shoulder dimensions, spacing, 
reinforcement and other weld dimensions. 


Fig. 7 reproduces the design of and specifications for, standard qualify- 
ing test plates for electric single “V” butt welds, as set forth in the 
Structural Welding Committee’s Specifications. 


Fig. 8 reproduces from the same specifications, the design of and 
specifications for these plates for oxy-acetylene single “V” butt welds. 


Similarly could be shown from the same specifications, standard test 
vccimens for fillet welds. 
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Fig. 9 reproduces a diagram from these specifications showing how the 
tensile coupons are to be obtained from the welded plates. 


The welding specifications for these plates will stipulate a maximum 
time in which to make the weld. This is quite important for it de- 
termines the welder’s ability to produce a satisfactory weld at a com- 
mercial rate of speed. It is usually very easy for a welder to make a 
sound weld when he is allowed plenty of time, but production practices 
require that welding progress at a fair rate of speed, therefore we must 
set a maximum time for welding in the qualification tests. 


Single “Vee” Weld from One Side Only 


” 


Method of Welding— 
Forehand or back- 


Reinforcement— 
20% of plate thick- 
ness, 


4 


” 


Penetration — (Full 
or 100% approx.) 


Speed—For 2” metal 
—2 ft. per hr. 
(flat). 1% (ver- 
tical). 


Width of Finished 
Weld.—2% __times 
plate thickness. 


LIM Note: Plates shall 

be firmly clamped 

to a suitable table. 

| for welding, an al- 

lowance must be 

oF, made at the oppo- 
wialth of Weld site end of the joint 


to that where the 

welding at started 

"t 7 to provide for con- 

Shoulder 47 traction, for other- 

JOINT DETAIL wise the joint edges 

along the 1/16” 

shoulder will overlap before the weld is completed. An additional spacing 

of between 3/16” and 5/16” is necessary, depending on the rate and 
method of welding. 


Fic. 8. DeEsIGN or Test PLATE FOR QUALIFYING GAS WELDERS ON BuTr WELDs 


It may be advisable to omit the standard flat plate test when quali- 
fying pipe welders and obtain the standard A. S. T. M. tensile coupon 
from a section of welded pipe. This is a common practice with many 
concerns and may be adequate in every respect. 


For fillet weld tests it is proposed to arrange a series of tests that 
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will determine the welder’s ability to penetrate, fuse and produce 
welds conforming to specified dimensions, together with the standard 
requirements for weld quality in general over a number of variations 
of even and uneven thicknesses of base metal. 


It is planned to include the photographic reproductions of accept- 
able welds from the standpoint of weld quality and dimensions as a 
means of guiding the welder and the management. This feature, it 
is believed, should also be fully included in the inspection manual. 


7 

REJECT 

| 

ABH2 ABH2 

ABH2 ABH2 

ABH2 ABH2 

=< — 

| 

REJECT 
Fic, §. DIMENSIONS oF CouPONS TO Be CUT PoR QUALIFICATION Test oF 


The committee is not yet prepared to discuss with you the details 
of the feature of weld ductility. It believes, however, that weld duc- 
tility should be given serious consideration in our procedures and an 
attempt be made to evaluate it properly for it is an important factor 
of a welded joint in many classes of piping. 


Attention also will be given to the practice of weld tacking. Wher- 
ever tacking is employed for temporary assembly either in the form of 
a small tack or as an increment of a final weld, certain precautions 
are necessary on the part of the welder so as to avoid a weak point 
in the final weld. In many cases tacking is hurriedly done and often 
by a different welder than the one making the final welds. Both opera- 
‘ors should be required to employ correct practices for this operation, 
ihe former conforming to standard practice for producing welds, the 
latter employing well defined methods for rewelding or closing out a 
previously made weld. The methods for this latter operation can be 
clearly defined. 


| The weldability and general properties of base metal and filler mate- 
rials for welding is a very important factor in the qualification of 
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welders. Time does not permit of a proper discussion of this factor, 
but from the standpoint of standardization it becomes necessary to 
emphasize the importance of the proper selection of these materials 
and to point out the difficulties encountered in welding where unsuit- 
able materials are used. Most of us are aware of these difficulties. 
However, it would seem that a splendid opportunity presents itself in 
these proposed standards to bring out these factors in welding, forcibly. 
Then, too, there are certain ways in which commercial steel products 
can be used to advantage when welding them, which is not generally 
appreciated. As an illustration it is always better practise to locate 
important nozzles in lap-welded pipe so that the welds will not encoun- 
ter the manufacturer’s lap weld, and again, in welding double wall 
piping care must be exercised in thoroughly welding the inner wall of 
metal at a joint so as to properly utilize its strength. These charac- 
teristics might well be noted in our standards. The welding of nipples 
satisfactorily into heavy wall piping requires a certain amount of care 
on the part of the welder. It might be well to include this operation 
in our standards. 

Rewelding injects another factor for which specifications are re- 
quired. 


Safe but adequate methods must be worked up for testing the piping 
systems and the sections containing welded fittings. 


Correct practices must be defined for increment welding, or as is 
known in Eectric Welding Nomenclature as Multi-Bead welding, em- 
ployed where the thickness of the material approaches and passes '. 
in. Provision must be made to qualify the welder for this type of 
welding operation. 


Physical Properties of Welds 


This is another subject which the committee prefers to discuss in 
detail at a later time. It has not had opportunity to carry this matter 
properly to a point warranting public presentation. Whether we should 
adopt, say 40,000 lb. per square inch for a particular weld, or 60,000 
lb. per square inch as the minimum tensile strength in a test coupon, 
depends to a great extent upon the nature of the work and requirements 
of the weld under service. It would, no doubt, be generally acceptable 
and desirable to require that the physical properties of the weld com- 
pare favorably with that of the base metal, or at least require that the 
deposited metal have sufficient strength in the fashion of commercia! 
welds to develop the full strength of the material joined. This is a!! 
that engineers could demand of welding. 


Conclusions 


The above outline includes only the general factors common to quali- 
fication specifications in general. The manner in which each is to be 
worked into the separate bulletins will depend, of course, upon the 
conditions encountered in each division of industrial piping for which 
standards are being developed. In addition there will be required 
many supporting details, but these have to do with welding practices 
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of which we are all more or less familiar and have been purposely 
omitted in this report. 


What the committee is most desirous of obtaining at this time is a 
general criticism of the tentative outline just presented. It invites 
a general discussion of the active part of the report and will be very 
glad to consider any suggestions which the members may wish to make, 
either during this meeting or later. As result of such discussion, 
the committee will have the consensus of your opinion as to the essen- 
tials for the qualification specifications and particularly as to the 
extent you all feel we should go to insure the competency of welders. 

We must,determine a policy before we can logically proceed to write 
the many standard qualifying specifications being called for. 


Electric Welding of Steel Pipe 
Training of Welders and Welding Procedure* 


E. E. SHanort 


LECTRIC welded pipe is being used more and more in place of 

riveted pipe in hydraulic installations and pipe lines for water 
supply purposes. It has decided advantages over other kinds of pipe 
in cost and in carrying capacity. Electric welded pipe is also being 
used for gas mains in connection with by-product coke oven installa- 
tions. Within the last year it has invaded the field of lap welded 
pipe for conveying natural gas from the enormous gas fields in 
Louisiana and western Texas to markets in distant cities. The use 
of electric welded pipe is no longer an experiment, and in all future 
installations it will compete on, at least, an even basis with other 
kinds of pipe. 


In mass production of pipe, dependence is not placed upon the skill 
of the individual welder. Automatic machines, improved weld rods, 
perfected methods of supplying current, with a proper welding pro- 
cedure, have to a large extent eliminated the requirement for unusual 
skill on the part of the welder. This is especially true because in 
the making of pipe nearly all welding can be done in a horizontal 
position as the pipe is so designed that in general all seams will be 
longitudinal. It is further to be understood that the method of train- 
ing and testing welders in a large manufacturing plant, where each 
man is under the constant supervision of his foreman, is materially 
different from that required for welders who are doing isolated jobs 
around the plant or in the field where each man is virtually on his 
own responsibility. It will be noted that in all manufacturing plants 
which turn out a product into which welding enters, the reliability 
and perfection of the weld is seldom questioned. For instance, no 
one questions the welding on his automobile nor does anyone object 


*Presented as_a discussion of Committee Report on “Qualification of Welders,” 
kiven at Annual Meeting, A. W. S., April 26, 1928. 


7Vice-president, Petroleum Iron Works Co., Sharon, Pa. 
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to welded transformer tanks, and welded steel barrels are universally 
‘ used. Instances can be cited beyond number. All of which goes to 
eS prove that where a manufacturer installs the proper facilities, makes 
& an intelligent study of his problem and attacks it with an honest 

purpose, there is little question but that the problem of welding can 
a be completely solved, and, if not solved, the manufacturer will be the 
a first to abandon its use. 


In such a plant there is always a number of younger men who wish 
to learn welding. In our plant we believe it is of advantage that a 
welder understands thoroughly the fabrication processes involved in 
2 the finished product. For this reason the apprentice in welding is 
required to work at miscellaneous jobs around the shop for possibly 
* six to eight weeks, during which time he will be under observation. 


; His relations to his fellow workmen, his inclination to work honestly, 
[ial and his ability will be carefully observed. This first period will dis- 
3 courage anyone who does not honestly wish to learn to weld. He 
t. must then learn as a helper to fit up his work and assemble his ma- 
terials. After becoming familiar with this he will learn to use the 
pneumatic caulking and chipping hammer, and will be assigned to 
a reliable welder as an assistant. He will also spend a period on the 
testing machine, as nearly all pipe work is given a shop test. By 
3 this time the foreman knows whether it is worth while attempting to 
a make a welder in the particular case. If the applicant is successful 
during this part of his training, he is given some test pieces on which 
to work. The welded test pieces are cut to the proper size, given 
bend and pull tests, and broken in two in the weld so that he can 
judge the quality of the work and progress that is being made. It 
is required that each welder makes test pieces which are workman- 
like in finish and which will bend 180 deg. around a pin whose 
x diameter is about five times the thickness of the plate, and under 
; tensile test will break outside of the weld, and that the deposited 
metal shows a clean fracture free from blowholes and inclusions. Such 
a welder is then passed along and used on less important work. Each 
welder’s work is marked, so that when tested any defects can be 
ere oe called to the attention of the party responsible, and unless the welder 
shows proper pride in his work, as evidenced by his desire to avoid 
trouble on the testing block, he is no longer retained. After learning 
to weld by hand he is given a course of welding with the automatic 
ats equipment, and becomes a finished welder. In case an experienced 
man is hired, who is unknown to the foreman, he is required to pro- 
duce test pieces and work up under observation until his skill is 
established. 


4 The welding procedure in our shop is as follows: The plate is 
planed accurately to dimensions and a proper welding groove formed. 
Bevel shearing is not satisfactory, as it is found that a much better 
welding job can be produced if the groove is to uniform dimensions, 
which cannot be secured by shearing. We use what is equivalent 
to a single V groove. The metal is deposited in layers of about 4 in. 
thickness or less, each layer after being deposited is vigorously peened 
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with pneumatic hammer by a workman other than the welder and who 
inspects the weld after peaning. The weld is then wire brushed and 
freed from scale and dirt, when a further layer is deposited and 
peaned until the weld groove is filled. The last layer is not peaned. 
The weld deposit at the bottom of the V is chipped out from the 
opposite side and a bead or root weld is formed on the inside. There 
are many advantages in this procedure. It is unquestioned with us 
that in pipe work, or any kind of welding, a lap welded seam is not 
to be considered. The preparation of the plate for double V weld is 
expensive, and with a double V weld the penetration and quality of 
deposited metal frequently is not good at the bottom of the V, which 
is the center of the weld. With a single V weld, the bottom of the 
V is chipped out and re-welded so that it is not difficult to secure 
complete penetration. This is the reason a single V weld is used. 
The method of depositing in layers limits the heat stresses and the heat 
from each succeeding layer will refine the grain of the layer previously 
deposited. The peaning will relieve heat stress almost entirely. It 
will be noted that an inspection of the welding is assured while the 
weld is being made, and it has been our experience that with this pro- 
cedure we can bring length after length of pipe to the test block, sub- 
ject it to the most severe tests, hammering the weld under pressure, 
with the assurance that there will be no repairs to be made after the 
pipe leaves the test block. 


The same experience has been had on other vessels which we have 
made. It is well worth while to spend time and effort to secure a per- 
fect weld regardless of the specific requirement, as otherwise there 
will be a considerable expense due to chipping out and re-welding de- 
fective welds, and it is not conducive to peace of mind to have weld- 
ing fail under shop test. With proper welding procedure and equip- 
ment welded products can be turned out consistently 100 per cent per- 
fect. A joint can be made, and is being made, which will develop the 
full strength of the base metal, which will resist acids and corrosion 
as good or better than the base metal and which will endure under 
high temperatures as well as the base metal. These results are not 
secured through haphazard methods and can in general only be ob- 
tained by skilled supervision under laboratory control. The base 
metal being welded should be carefully chosen and analysis made to 
see that it is up to specification at all times. The weld rod to be used 
should be selected with care and is of immense importance. The men 
should be instructed as to the proper amperage to use, the proper 
sized rod for their work and the speed of welding, and these instruc- 
tions enforced. 


In the final analysis welding will not be adopted because it is cheaper 
than any other method of joining materials. Welding will only be 
used to the extent which the members of the American Weding Society 


desire to see it used, if it shows that it is better than any other method 
of joining plates. 
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Discussion, Committee Report on “Procedure 
Specifications in Welding” * 
C. E. Loost 


AM sure that all who have heard the tentative report of the com- 

mittee this afternoon will appreciate the problems that this com- 
mittee has before it, as its recommendations must necessarily cover 
the broad field to which the art of fusion welding may be successfully 
applied. 


In their endeavor to standardize practices pertaining to the quali- 
fication of welders, supervision and inspection, they must to a certain 
extent incorporate some phases of the work of the other committees. 
I am referring to the committees directly interested in weld design 
and training of welders, when thinking only of the structural field. 


Design for Welding 

The design of welded structural steel joints depends upon a number 
of factors, which are influenced by the type of structure, stress dis- 
tribution, cost of fabrication, ease of erection and fabrication and 
shipping facilities. The size and amount of welding required is de- 
termined by the unit working stresses and this figure, using a substan- 
tial factor of safety, should be based upon the average test results of 
a large number of welds made in accordance with the best welding 
practice. 


I believe that the structural steel committee should furnish the in- 
dustry with the proper working stresses for each particular type of 
joint and the work of the Welders Qualification Committee would then 
be limited to recommendations directed toward the production of welds 
of the specified strength. 

Selection of Materials 

The commercial medium open hearth structural steel as received 
from the mills is of such uniform good quality that the presence ot 
dirt, slag, laminations or segregated carbon offers no serious problem 
to the fabrication of welded structural steel, but welds made where 
there is heavy scale and several coats of paint, such as is found on 
repair work, should be given consideration by the committee. 


A prominent place in the committee’s recommendations should be 
given to the proper selection and testing of suitable welding rods or 
filler materials. These materials play an important part in the strength 
and soundness of the welds and the speed of welding. These recom- 
mendations should give due consideration to the small shop without 
laboratory facilities for testing metallic electrodes. 


*Presented at Annual Meeting, A. W. S., April 26, 1928. Committee report presented 
by H. H. Moss and A, M. Candy. 


American Bridge Company, Ambridge, Pa. 
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Supervision 


Supervision starts with the training of the welders. An instructor 
should coach a beginner at all times during the early stages of his 
training, as it is as easy for the pupil to form good habits as bad 
ones. This early training, which is covered in the publication of the 


Educational Committee, is a very important link in the production of 
high quality welds. 


The welding supervisor should by all means be a skilled welder. He 
should have ability to readily detect poor welds and demonstrate to 
the welder the proper method to follow in making a sound weld. The 
supervisor should, in addition, have all of the qualifications of a shop 
superintendent in his ability to assign each particular job to the 
welder who can best handle that assignment, to maintain his produc- 


tion schedule without sacrificing the quality of the welds and to turn 
out the work at a low cost. 


In order to properly check the work of his welders he might require 
each welder to identify his work by the use of a hammer stamp similar 
to that used by inspectors of steel products. By this scheme failures 
have been traced directly to one or more careless welders. These 


identification marks will help to eliminate carelessness upon the part 
of qualified but unconscientious welders. 


Again keeping in mind the small structural shop, it will be found 
that the supervisor must also act as a welder. In these shops devoted 
primarily to the fabrication of riveted steel products, fusion welding 
serves as an auxiliary tool, but it is just as important that these wel- 
ders be trained in standard methods as the shop devoted exclusively 
to welding. 

Inspection 


Inspection is a vital question to the structural engineer who must be 
reasonably certain that the structure that he has designed will with- 
stand the loads to be carried with the proper margin of safety. If 
he is part of the fabricating shop organization where supervisory 
methods are properly enforced, he can feel reasonably certain that 
the finished weld will meet his specifications, but the customer to whom 
he sells the product will also wish to check the workmanship. His 
inspectors must either inspect the finished product or the weld in the 
process of the making. In either case, to properly inspect a weld, the 
inspector must be familiar with the general technique of fusion weld- 
ing, but it is too much to expect that he should be familiar with proper 
methods of design and methods for testing the completed structure. 
Such problems fall within the province of the designing engineer. 


Under the heading of Inspection the committee should clearly iilus- 
trate the difference between welds of different strengths as indicated 
by their external appearance, if such a differentiation can be made. 
Jualification Tests 

For structural steel welding I do not believe that it is necessary 

» have the welder make a large number of different types of welds in 

rder to qualify. Once he has learned the basic principles for mak- 
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ing a strong weld on one or two types of joints, his ability to make the 
different classes of welds will be directly in line with the results of 
his tests on the few typical joints. 


The simple “V” butt weld makes a very satisfactory standard test, 
but requires careful preparation and attention to details. I consider 
the simple lap fillet weld test to be of greater importance, but with 
the use of these the welder’s rating cannot be expressed in pounds per 
square inch or any other such numerical unit of strength. One of the 
most common problems in structural steel welding is the welding of 
shapes of different thicknesses and with the simple fillet weld joint, 
the welder’s ability can readily be determined by welding pieces of 
scrap plate of different thicknesses together and then breaking them 
apart to observe the character of the workmanship. From this type 
of weld it can be determined whether there is proper fusion to the 
parent metal, whether there is the proper penetration into the corner 
of the weld or whether the bead has been built up to the specified 
throat dimension. This fracture will give an indication of the qual- 
ity of the weld material, length of arc, rapidity of welding and amount 
of power used. If a welder can satisfy the supervisor that he can 
make satisfactory fillet welds with different combinations of plate 
thickness, he should then be permitted to make the butt weld test 
which will give him a numerical rating. 

Welders sheuld always be made acquainted with the results of their 
tests. If convenient they should be permitted to witness the tests or 
to be shown the broken test specimens. This practice will result in a 
greater effort to produce stronger welds, and if there are a number of 
welders the competition will be keen. 

An additional simplified test is the use of an etching re-agent which 
may be applied by the welder to a sheared weld specimen. Such tests 
serve to keep the welder informed on his ability to secure good pene- 
tration without resorting to the more elaborate strength tests. 


Conclusions 


In concluding I would caution the committee not to overlook all of 
the simple and fundamental! details to be observed in manual welding, 
for while the committee and the few directly connetced with the weld- 
ing industry are thoroughly familiar with them, the structural indus- 
try as a whole may not have appreciated their real significance in 
helping to produce sound welds. 


Simplicity should be the keynote in devising tests and making recom- 
mendations and I believe a liberal use of illustrations advisable. 


I wish also to state that while the work of the Qualification Stand- 
ards Committee will seem slow and tedious to them, they should fee! 
encouraged by the thought that if they, through their recommendations, 
can assure the structural engineer that with proper supervision, in- 
spection and tests, a weld of uniform physical properties can be pro- 
duced at all times, the committee will have made a big step forward 
toward a more general use of welding in the fabrication of structura! 
steel. 
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Welding in the Ford Industries * 
M. L. ECKMANt 


HE tremendous public interest which concerned itself with rumors 

and announcements of the new Ford car and later so eagerly 
greeted its presentation, has finally turned to the details of manufac- 
ture. The general public now wishes to delve into the whys and 
wherefores. 


The story is one of the wonder tales of modern industry. Mr. Ford, 
with characteristic keenness, saw that welding was not only the worlds 
best assembly method, but was the keystone on which rested the fur- 
ther development of the best manufacturing methods now in use and 
gave the word which turned his plant into the world’s greatest weld- 
ing laboratory, resulting in an epochal achievement. 


For one hundred and fifty years the mechanical world has been tak- 
ing large masses of metal such as ingots, castings and billets and learn- 
ing how to form them by planing, turning, shaping and grinding, a 
laborious and by no means economical procedure—a new idea has been 
born. We will now take small parts that can be quickly and economi- 
cally made from standard sheet and bar stock and build up into assem- 
blies such as automobiles. This is logical; this is basically right. 
Welding makes this possible. 

Welding in Production 


To illustrate how welding makes use of the best in manufacturing 
processes note that stampings or punch press operations is one of the 
prime producers in manufacturing because each piece is identical, be- 
ing governed by the die and not by the skill of the operator; also the 


number produced is governed by the pace of the machine as long as it 
is supplied with stock. 


It is the same with forgings. Their lightness, combined with strength 
and speed of production, are factors that are fast causing them to 
supplant castings and may eventually eliminate them. 


Foundries with their core making, molders, cupolas, shake out and 
sand reclaim, by more or less skilled men, and the related high cost 
of pattern making and storage; also the subsequent costly machining 
operations that some times removes as much as 30 per cent of the orig- 
inal weight in getting them into finished parts, can never compete 
with forgings, where, by one squeeze in a forging press the heated 
metal is formed into a part which can be duplicated at every revolution 
of the press. All pieces having a minimum pre-determined amount of 
machining stock. 


Welding makes possible the uniting of forgings and stampings into 


esented at Annual Meeting, A. W. S., April 27, 1928. 


Velding supervisor, Ford Motor Company. 


31 


| 
- 
] 
{ 
d 


32 JOURNAL OF THE A. W. S. [May 


integral parts of strength, lightness and symmetry at a speed unequaled 
by any known process. A motor car in which no castings are used, 
except in the power plant, is the result; also economies in material 
and weight, by eliminating the over lap of parts where joined together 
as in previous designs, are notable accomplishments. 


Come with me into the production shop, one minute. You hold in 
your hand two separate pieces, one a forging and the other a stamp- 
ing. Here they are clamped into a peculiarly designed machine; there 
is a flash, a shower of sparks, and the next instant you are handed the 
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Fic. 1 


parts which have become one permanently, before your eyes in less 
than half a minute. This smacks of witchery, and it is—The Aladdin's 
Lamp of production methods. 


Flash Welding 


I wish to call your attention to that particular class of welding gen- 
erally known as resistance welding and subdivided in the order 0! 
their importance into flash welding, spot welding and seam welding. 
In order that no misunderstanding exist, let it be known that I am go- 
ing to confine the most of my talk to that particular class known as 
Electrical Resistance Flash Welding, which has proved conclusively to 
be the premier of all welding methods for production or repetitive pur- 
poses. 


To correct the erroneous idea that this is something mysterious, |! 
submit the following illustration, Fig. 1, and text, Fusion Welding ‘s 
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essentially a casting, but in the flash weld no metal is added, the orig- 
inal metal only is used and in heating has been fully protected from 
the oxygen in the air and other impurities. The upsetting improves 
the metal by refining the grain. 

There is no difference between the theory of the old fashioned black- 
smith weld and the electrical resistance flash weld, although there 
is a marked difference in favor of the resistance flash weld practically. 


Blacksmith Weld 
The blacksmith put his steel in a forge and the heat was applied 


externally, the steel often absorbing impurities from the heating me- 
dium. When at the proper heat it was removed, the surfaces to be 
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Fic. 2. Rear AXLE SHAFT HovUsING 


joined were cleaned of oxide and placed together and hammered vig- 
orously. 


The actual welding was accomplished by heat plus pressure. 
Electrical Resistance Flash Weld 


In resistance flash welding the heat comes from an arc drawn be- 
tween the surfaces to be welded. As it will not heat sufficiently to 
weld except through the heat of the are between the surfaces, it is 
necessary to have the pieces of a uniform cross sectional area or near- 


V sO. 


Copper jaws conduct the current to the piece to be welded and con- 
rol the heat at the weld. Therefore, their distance from the weld 

uld be uniform in all directions and on each piece. The amount 
' Nashing is determined by experience and if right, has produced 
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zones in the pieces to be joined that have been protected from the 
oxygen and other impurities in the air by the are and have been heated 
from the inside out speedily to eorrect welding temperature. Now 
comes the forcing or squeezing of the two pieces together very quickly 
with no loss of time to remove from the heating medium by the appli- 
cation of the lever and fulcrum principal in a toggle action of enormous 
power much better and quicker than it could be hammered together. 
This squeezing also forces out any overheated metal that may be left, 
allowing the good, clean virgin metal to make contact. 


Fic. 3. GENERAL VIPW OF WELDERS IN ACTION ON ASSEMBLY OF AXLE SHAFT 
HOUSING 


This welding reduced to essentials is just heat plus pressure. 


Let us make a study of the Model “A” Ford car by this assembl) 
method, starting with the running gear and chassis. 


Rear Azle Shaft Housing Assembly 


Fig. 2 shows in detail! the four individual parts that are welded into 
one integral unit shown at the bottom whose entire weight is only 
181% lb. The small spring Perch is a steel forging, machined accu- 
rately and the ball for the shock absorber hardened. They are placed 
in a Ford designed welder and flash welded together at the rate of 150 
per hour. Area of weld 0.75 sq. in. The burr, or in welding nomen- 
clature, the “Flash,” is removed from the juncture in a special machine 
and it is ready for the next operation of welding to the tube, which is 
done at the rate of 100 per hour. Area 1 in—weight 5 lb. 4 oz. 


The tube is a piece of 0.125-in. x 20°4-in. sheet steel weighing 7 | 
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4 oz. that is blanked successively in wedge shaped form from a large 
steel sheet, formed in three operations on a punch press, then arc 
welded longitudinally at the rate of 50 per hour. It is then restruck 
to insure uniformity of size and shape and is ready to flash weld to 


the bell end forgings at the rate of 60 per hour. Area 1.50 sq. in. 
Weight 7 Ib. 13 oz. 


This bell end forging is an unusual development by Ford engineers and 
is made by hot rolling or spinning a blank of hot steel between two 
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formed rolls at enormous pressure and high speed. The procedure 


forming a graceful curved bell uniform in thickness at no sacrifice of 
strength. 


The four pieces have now become one through welding, each is ma- 
chined in line with the other and will always maintain that alignment 
and rigidity as continuity of shape and line makes for great strength 
as well as beauty. In this design there is no overlap of one piece 
on another and therefore no piece to shift or move in process, assem- 
bly or use. There are two of these per car, identical in every way ex- 
cept in the position of assembly in regards radius rods, etc. 


On test these housings have withstood 25 tons tortional strains with 
no failures. Tested to destruction the tube collapses at 50 tons with 
no failure of the weld. Tested for fatigue, with the bell end clamped 
solid and the other end oscillated 44 in. eccentric at 250 r.p.m., it failed 


1 16744 hours. Total oscillations 2,508,745 failure occurred outside 
the weld, 
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Fig. 3, shows a bird’s-eye view of the welders in action on this assem- 
bly. Note that all machines are of special design and I assure you that 
if there are any tricks in this trade it is in the conception, development 
and working out of these machines. 


Differential Housing Assembly (See Fig. 4) 


Here a casting has been eliminated in favor of the all-steel housing 
made possible by welding. A channel section as shown is rolled in 
our mills and formed circular in four punch press operations. To it 
is flash welded a neck forging made in three operations on an Ajax 


Fic. 5. AUTOMATIC MACHINE FOR DIFFERENTIAL 
Hovustne ASSEMBLY 


forging machine, rough machined prior to welding. A description of 
the original machine operations compared with the automatic type just 
developed will show how welding engineering along this line is ad- 
vancing. 

The channel ring is placed in its cradle and aligned; the remova! 
clamps are dropped into place and a valve is turned which releases the 
air into two cylinders which in turn actuate the clamps and pull the 
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ring against the electrodes on either side. The operating handle is 
pushed back from the loading position to the open or starting position. 
The neck is slipped over the expanding collet, which is also the elec- 
trode, against a locator and aligned. The forked clamp is slipped 
into place and the air is turned on expanding the collet. Actual weld- 
ing procedure now starts. The operator grips the handle and throws 
the trigger switch, turning on the current. He burns off the abutting 
ends of the neck and ring to get a good even contact. Then for three 


Fic. 6. Hanp LEVER 


FLER ASSEMBLY 


Fic. 7. Murrier ASSEMBLY 
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or four seconds the ends are held tightly together and preheated. The 
arc is then drawn between the parts by backing off the handle enough 
so that the current leaps the gap, drawing an are whose heat is esti- 
mated at 10,000 Fahr. The operating handle is now brought up even- 
ly and steadily, to maintain this arc to a predetermined point, the 
correct heat being the determining factor, at which time it is pulled 
home as quickly and vigorously as two husky fellows can manage. 
(This same procedure, while simple to explain, takes careful training 
to accomplish correctly and has been one of the hardest problems to 
work out in an automatic machine.) The air is then released, the 
clamps removed, the operating handle is pushed back to the open 
position and the housing lifted out completely welded. Three opera- 
tors are necessary for each machine, production 25 to 30 per hour. 


This machine, now on production, welds on the same principal ex- 
cept that the two ring clamps are part of the machine and the opera- 
tor’s duties consist of placing the stock in the machine, slipping the U- 
shaped clamp on the collet end and turning the air valve which clamps 
all parts at once. The machine is then tripped and goes through the 
welding cycle automatically to completion. The air valve is opened 
and the machine returns to its starting position where the housing is 
removed and the operation repeated. (Fig. 5.) 


The improvements in this automatic machine are: 
1.—Two men eliminated—one operator runs the machine. 
2—100 per cent increase in production; 50 to 60 pieces per hour. 
3—Less floor space occupied per unit—75 per cent of the origina! 
machine. 
4—Welding more uniform as the human element has been removed 
from the actual welding cycle. 


This housing weighs 8 lb. 12 oz., area of weld 2 1/16 sq. in., the 
largest production weld in operation at this time, although much heav- 
ier are being developed. Extremely heavy welds have been made on 
non-productive work which I will take up later. This housing crushes 
at 12 tons and fractures at 80 tons expansive force all fractures occur- 
ring outside of weld. 


This description of the actual welding cycle on this housing by hand 
is identical for most manual welded parts. Usually only one or at most, 
two operators to a machine, production on smaller parts running to 200 
per hour. 


The full type automatic machine is claiming our close attention. 
All machines in the future will incline to this type, on account of 
uniformity and speed. Mr. Ford has held to his progressive production 
idea in the manufacture of this housing as it moves progressively from 
the rolling of the hot steel from the billet to the finish machined 
article not having traveled many feet in the process. 


Differential Ring Gear and Other Parts 


Steel is rolled in our mill, cut to length and formed into a ring in 
the ajax machine, flash welded and machined and the teeth produced. 
This is cheaper then a solid forging and just as good. 
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The drive shaft housing consists of a tube to which is flash welded 
a flanged forging on the differential end and a ball forging on the 
transmission end. These being finish machined in line after welding 
insure permanent alignment and rigidity. 


The two rear radius rods have terminal forgings flash welded to each 
end. The front radius rod has a front terminal forging flash welded 
to the front end and a yoke forging to the rear. The irregular shaped 
tube being blanked, formed and are welded longitudinally. 


The equalizer brake shaft consists of two forgings welded to the 
ends of a bar, right and left. The brake and clutch pedal foot pads are 
welded to the forgings proper. The four brake rods are welded to 
the terminal forgings. 


Fic, §& MUFFLER WELDER IN ACTION 


Hand Brake Lever (Fig. 6) 


This is made from a stamping, blanked and formed and arc welded 
longitudinally, then flash welded to a terminal forging. The pawl rod 
concealed inside the hollow handle is a big improvement over the con- 
ventional design with the pawl rod outside. Weight 114 Ib. 


Muffler Assembly (Fig. 7) 


This is an ideal example of the punch press welded form of produc- 
tion assembly. An outer shell of sheet steel 0.037 in. thick is blanked 
from a sheet formed into a taper tube and spot welded. The center 
baffle shown at “A” is spot welded into place. The large bell end 
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blanked and formed in a punch press is flash welded into the large 
end of the outer shell. See “L” the small bell end; see “S” blanked and 
formed is then welded to the small end of the tube. The center shell, 
in which is spot welded two baffles, is next assembled through the 
small bell end center baffle and spot welded to the small end of the 
large bell end at “J.” The rear end of the center shell is left free to 
expanded with the heat of the exhaust gases. The inlet pipe is flash 
welded to the center shell and large bell end at “K.” The outlet pipe 


Fic. 9. ALL WELDED STEEL WHEEL 


is flash welded to the small bell end “F”’ and this completes the muffler. 
Actual operation takes less time than it takes to describe it. This 
muffler being one piece does not ring and efficiently deadens the ex- 
plosive force with a minimum of back pressure. Note the arrows 
show the path of the exhaust gases. Weight 12 lb. 7 oz. Fig. 8 shows 
muffler welder in action. 


The spare wheel carrier is a piece of tubing flash welded to two 
pressed steel flanges. The bumper cross bar is a tube welded to two 
flanges. 


Wheels 


The Ford designed all-steel wheel is undoubtedly one of the finest 
wheels ever designed. Forty attempts to break this wheel by skidding 
it against the curb side ways succeeded in bending some spokes, }ut 
did not injure the wheel enough to make driving impossible. Rail- 
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road locomotives have hit these wheels without the welds failing, al- 
though the wheel was ruined. Five wire wheels complete, weight 36 
lb., less than four wooden wheels and a spare rim, and most of the 
weight is removed from the periphery of the wheel where its inertia 
is of maximum undesirability. (See Figs. 9 and 10.) 


Fic. 10. WeLpIne ALL WHEEL 


The hub shell is blanked and formed in seven operations on a punch 
press. The rim is a strip of steel formed into a circle and flash 
welded together. It is then rolled formed and embossed. 


The spokes are cut off, upset and cupped on a cold heading machine 
direct from the coil of steel wire. 


The rim is placed in a special welder and 10 short spokes of the 
same angle are welded in place, one at a time, the machine indexing 
and welding automatically. 
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The ten short spokes of the opposite angle are welded in another 
machine of similar design. Next the hub shell is assembled and 
welded to the spokes in two separate operations. The long spokes are 
next welded to the outer rim and then welded to the hub shell, six 
welding operations in all of ten welds each, thirty spokes complete 
this trinity of hub, spokes and rim. I call your attention to the tri- 
angular bracing of these spokes. 


The front head lamp brackets and fender brace are of tubing welded to 
forgings on either end. 


= 


Fic. 11. Battery Support WeELpER 


Battery Support Assembly 

This is made of a piece of strap steel formed in a punch press and 
flash welded to two terminal forgings at once. The webbed bottom 
plate is next located in a corresponding web and spot welded in 
place. This battery box support is strong enough to lift the car, but 
it is very cheaply and quickly made by welding. Fig. 11 illustrates 
the Battery Support welder. 


Steering Gear, ete. 


The steering gear is a forging made in two halves and are welded 
together and then flash welded to the tube. Again a trinity of parts. 


The front brake shaft housing is sheet metal formed into a tube and 
are welded longitudinally and then flash welded to a terminal forging 
on either end. Two per car. 
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The starting motor shaft is made in two pieces and flash welded. 
The steering gear connecting rod is arc welded. The engine oil pan 
baffles and clamp reinforcements are spot welded. The outside clutch 
plate and washer are assembled by spot welding. The brake shoes 
are welded by the projection method. One hundred and twenty-eight 
welds per car. 


Fic. 12. FAN ASSEMBLY 
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Fic. 13. Rapiator Stay Rov 
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The rear operating brake wedges are projection welded. The main 
bearing oil pipe is arc welded. The oil pump body is welded. 


With one or two exceptions this completes the welding on the chassis 
proper. 


Fan Assembly (See Fig. 12) 

This might be called a precision welding development. The hub of 
the pulley is made on an automatic screw machine and the pulley body 
is a stamping. They are flash welded together in a Ford machine of 
unique design and conception, the maximum allowable misalignment 


Fig. 14. Seat Rest Tuse ASSEMBLY 


is 0.0025 in., and it is indicated at a distance from the weld so the 
tolerance at the point of weld is really less. The hub flange is next 
spot welded to the pulley. The fan is clamped in place and spot 
welded. The fan in itself is a fine piece of engineering following the 
design of an airplane propeller whose pitch, lead weight and balance 
are figured accurately. It is made of two pieces of sheet steel formed 
in a punch press and seam welded on a machine designed especially 
for this operation. One man producing 150 fans per hour. 

Radiator Stay Rod (Fig. 13) 

This is made from a piece of sheet metal 0.038 in. x 1% in. x 23°. 
in., formed into a tube and flash welded to two terminal pieces made 
from steel wire on a cold heading machine and threaded in a thread 
roller, 2500 in 8 hours by one man. Ford design special built machine. 
Weight 6 oz. 
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Fig. 14 illustrates seat, rest, and tube assembly. So you see light ma- 
terial can be welded as well as heavy. 


Door and Frames 


The closed model door is made in four parts on a punch press and 
flash welded together into one piece, probably the strongest door for 
its size and weight in existence. The entire door is assembled by 


welding, this includes bumper plates, belt panels, window runs, outer 
shells, ete. 


Fic. 15. WerLDING THE TANK 


The windshield frame, the rear window frame and side window 
frame are all flash welded together in their respective assemblies. The 
foot accelerator is a forging flash welded to a rod. 


in general, welded design makes for strength, speed and lightness 
combined with beauty, and the possibilities of this method of produc- 
tion have not been exhausted; in fact, the surface has only been 
scratched. 


Fuel Tank 


The fuel tank is one of the vital parts of the car that has been in- 
trusted to welding. The elimination of a cowl, an instrument board, 
a vacuum tank system in favor of a two-piece simple type of fuel tank 
that is all of these and more, with the increase of safety and economy, 
are factors that every car user should note. This tank is made from 
terne plate or lead coated steel as a preventive of rust. Three years 


were spent solely in developing the methods of manufacture and 
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welding, and it was a heart-breaking task to develop this welding. No 
machines in existence would do this job as desired at the start so 
machines were redesigned and again redesigned, but finally success 
came. 


I have seen tanks dropped off the factory buildings filled with water, 
90 lb. per square inch air pressure turned in to them, cars going 60 
miles per hour wrecked with no failure of the weld. All tanks in our 
inspection undergo two tests with compressed air submerged in water 
before they are passed. They are welded by being passed between copper 
electrode rolls at the rate of 40 in. per minute, the upper roll being driven 
and the lower one an idler. As it advances there is a surge of electric 
current at regularly stated intervals. This carefully regulated cur- 
rent which, of course, generates the heat, combined with pressure does 
the welding. That this is no sinecure, let me state, that all the follow- 
ing conditions must be carefully guarded to keep quality. (Fig. 15.) 


1—Uneven, irregular or dirty stock. 

2—Bearing conditions. 

3—Primary current fluctuations. 

4—Pressure width and condition of rolls. 

5—Speed and condition of interrupters. 

6—Cooling system. 

7—Welding speeds. 

8—Care in operating. 
Personnel 

The welding development at the Ford plant is under the superin- 
tendent’s office and the personnel is composed of trained engineers and 
mechanics, always alert to the possibilities of advancement in welding 
technique and welding equipment design. 


There are some 700 men employed in design, building, training and 
supervising welding activities. 

Some 1500 men are engaged as machine operators on welding ma- 
chines and are not considered as welders, but production men, whom 
we supervised as far as welding is concerned. 


Equipment 


The Ford Motor Company believes in welding. There are 140 arc 
welding machines in operation, the majority in non-productive work. 
Over 200 skilled arc welding operators, automatic operators not be- 
ing considered skilled. There are 318 skilled acetylene welders em- 
ployed. There are 320 special designed flash welding machines, 540 spe- 
cial designed spot welding machines, and twenty-five seam welders de- 
signed to specifications. At present there are 200,000 flash welds mad: 
per day of 24 hours, and in round figures 3,000,000 spot and projec- 
tion welds. 


Equipment 


Do you wonder that the Ford motor plant is the world’s largest weld- 
ing laboratory? We believe that we have made further strides in the 
last five years than in the previous twenty-five and the last two have 
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been very productive. 


Tests on Flash Welded Material 


Gentlemen: 
Herewith is a cross section of the largest flash weld ever made in our 
welding shop and probably in the world. Ejight-inch solid stock. 
chine steel, guaranteed 60,000 lb. tensile strength. 
One section is ground, polished and etched in acid. 
a perfect weld. 
lization of the metal. 


Steel 
M.S. 


Other tests. 
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Carbon 
.08-—.20 
.35-—.40 


.60—.70 


1 99 


30-35 


WELDING IN FORD INDUSTRIES 


Truly welding is the small boy of the metal industries grown over 
night into strong and vigorous manhood. 
spires no little awe. 
ness and symmetry of welded design. 


A reprint of communication sent to the superintendent’s office Sept. 
23, 1926: 


The other section was machined into a standard test bar and pulled 
Fracture occurred *°, in. from the weld zone. 
is ground to size plus or minus .0001 in. of an inch. 


Reduc- 
Tensile Elastic Elongation tion of 
Strength Limit in 2 In. Area 
62,750 39,500 32.8% 66% 
58,500 36,900 34.7% 65% 
60,000 39,000 35.0% 67% 
60,000 38,000 35.0% 66% 
112,000 
110,000 
118,000 
104,000 
123,000 
115,000 
75,000 
76,000 
80,000 
96,000 
95,000 
100,000 
Manganese Chromium Sil. 
.35—.50 15 
-70—.90 
Vanadium 
.25—.35 3.75—4.25 .90-1.10 25 
Tungs. 
.17-.18 
.60—.75 .65—.80 Vanadium .15 
.12~.16 


.65-.80 .90-1.10 


Many machines had to be conceived, designed 
and built that were radical departures from any in existence. 
tures had to be developed and ways and means found for doing the 
unheard of. 


Like all prodigies he in- 
But who can long withstand the strength, light- 


Etching shows 
The welded zone being indicated by the finer crystal- 
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FLASH WELD TESTS ON STRUCTURAL STEEL 


Size Shape Actual Pull Remarks 
2 in. Channel 42,200 Broke outside of weld. 
2 in. Channel 41,500 Not welded. 
3 in. Channel 83,900 Broke outside of weld. 
3 in. Channel 73,000 Not welded. 
3 in. 1-Beam 93,500 Broke outside of weld. 
3 in. I-Beam 90,900 Broke outside of weld. 
3 in. I-Beam 93,600 Not welded. 
18 in. I-Beam 58,200 lb. per sq. in. tensile strength. 
(Broke outside of weld.) 
Transverse Tests 
44 in. I-Beam 20,5 Broke outside of weld. 
4 in. I-Beam 20,600 Not welded. 
6 in. I-Beam 37,200 Broke outside of weld. 
6 in. I-Beam 35,300 Not welded. 
8 in. I-Beam 59,600 Broke outside weld. 
8 in. I-Beam 54,800 Not welded. 
10 in. I-Beam 79,800 Broke outside of weld. 
10 in. I-Beam 84,500 Not welded. 


800 miles of pipe of all sizes from 1 in. to 6 in. have been salvaged by flash 
welding methods from the 200 boats Mr. Ford bought from the Government. 
Accurate data as to speeds and cost of flash welding are a little 

hard to give as every job presents different problems, size and shape 

being the chief factors. 

However 1 in. area of steel may be welded in 5 seconds at a cost of $0.0018. 


2 in. area of steel may be welded in 11 seconds at a cost of $0.004. 
(In our production department we better these figures in almost every case.) 


The problems met and mastered, the results obtained show that Mr. 
Ford’s foresight has produced an entirely new eaiataet iba process 
that is revolutionary in character. 


ay 
aN 48 [May 
“ 
AY 
* 


Welding Corrosion Resisting Steel Alloys * 
W. B. MILLERt 


HE use of high chromium alloys as engineering materials to with- 

stand corrosion, and oxidation at high temperatures, is increasing 
rapidly. As may be expected there is an insistent demand for infor- 
mation concerning the welding of these alloys, since they present diffi- 
culties not encountered in the welding of ordinary low carbon steel. 
The high chromium steels designed to resist various forms of corrosion 
are known under a large variety of trade names. Each name may ap- 
ply to a group of alloys in which one or more elements vary according 
to the specific properties desired. The element chromium is the most 
important of the corrosion resisting group. The other constituents 
such as nickel, silicon, manganese and carbon play an important part 
in this class of alloys especially with regard to the welding problem. 
No attempt will be made to classify the alloys according to their trade 
names as such classification would. require needless repetition and 
would be confusing. A brief description will be given of the more 
common groups according to their composition and more generally 
accepted group names. The welding procedure for a given group will 
therefore be much the same regardless of the slight variations in 
chemical composition which may occur within it. 


Rustless iron is considered here as that group of alloys containning 
between 12 per cent and 20 per cent chromium with less than .15 per 
cent carbon, the remainder being iron with normal amounts of man- 
yanese and silicon. Within this composition range there are two 
classes of alloys which are commercially available, the class being 
determined by the chromium content. The alloys containing 12-14 per 
cent chromium constitute one type and those with 14-20 per cent chro- 
mium the other type. The resistance to corrosion increases with in- 
creasing chromium content. 


Stainless steel belongs to the group containing 12-14 per cent chro- 
mium with upwards of .2 per cent carbon. The difference between 
rustless iron and stainless steel lies in the carbon content. Stainless 
steel is very susceptible to heat treatment, its corrosion resistance de- 
pending on its heat treatment and surface finish. On account of the 
air-hardening properties of the alloy, welds and metal adjacent to the 
weld in stainless steel will be hard and brittle. This brittle condition 
may be remedied somewhat by annealing followed by slow cooling. 
After this treatment the metal will not have its maximum stainless 
properties which are developed only by quenching and drawing opera- 
tions followed by proper surface finishing. fOn account of the hardness 
and brittleness of welds in stainless steel and the difficulty of properly 
heat treating and surface finishing the material after welding, stain- 
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less steel is unsuitable for welded parts subjected to corrosion, stress 
or vibration, unless the stress is taken up by adjoining parts. | 


The addition of nickel to rustless iron produces another class of 
alloys, the nickel having a marked effect on the physical properties of 
the metal. Alloys containing 8-25 per cent chromium and 7-22 per cent 
nickel are characterized by a combination of physical and corrosion 
resisting properties rendering them particularly suitable for welded 
construction, since welds and metal adjacent to the weld in these alloys 


Fic. 1. Hien-CHrome STee. 


are ductile and require no subsequent heat treatment, The choice of 
any composition will depend on the corrosion conditions encountered. 
All alloys in this class are austenitic, easily welded, and yield welds 
having good strength and ductility. ‘About 1 per cent each of man- 
ganese and silicon improves the welding quality. 


All aforementioned groups are commercially available in the form of 
rolled or forged shapes. Seamless tubing is now available in all classes 
except the stainless steel. Welded tubing made from strip or sheet 
may also be obtained, especially in sizes under 3 in. in diameter. Ap- 
proximately the same procedure may be followed in welding all classes 
of alloys, herein described, by the oxy-acetylene method; the chief 
difference lies in the after treatment. It is practically necessary to 
use the oxy-acetylene method of welding for the light gages; and in the 
discussion to follow, it is assumed that the material is in sheet form 
of 16-gage or lighter. It is desirable, where possible, to flange the 
edges which are to be welded. Butt welding without flanging the edges 
is permissible with sheet 16-gage or heavier. A flange about 1/6 in 
wide will furnish the requisite amount of material for melting down, 
thus eliminating the use of a filler rod. For filling small holes or re- 
inforcing the weld, rods of the same composition as the sheet should be 
used. It is advisable to clean the scale from the edges to be joined 
and they should be painted or coated with a special flux developed for 
this class of work. This flux is now on the market under the trad: 
name of “Cromaloy Flux.” It is necessary to use this flux to obtain 


~ 
3 
y 
4 
4 
4 
- 
AME 
3 
4 
a) 
; 


eS 
in. 
mm, 
re- 

be 
red 
for 
ale 
ain 


1928] CORROSION RESISTING STEEL ALLOYS 51 


good results. By painting the flux along the bottom of the seam to 
be welded, air is excluded from the seam by the molten flux and perfect 
bottom fusion is obtained. Without the use of the flux oxidation, due 
to the heating, takes place rapidly, preventing good fusion at the bot- 
tom of the seam. Chromium oxide is infusible and prevents the meta! 
from flowing together. Wherever possible pickled material should be 
used, as this insures a surface free from objectionable oxide. With 
the use of the flux, single vee welds in material ‘4 in. thick or heavier 
can be made having perfect fusion at the bottom of the seam, using 


Fic. 2. RecuperkaTor oF Steet. Berore AssemMBLY 


rods of the same composition as base metal. While it is true that welds 
can be made in some of the alloys without the use of flux, much better 
welds will be obtained through its use. 


A neutral oxy-acetylene flame should be maintained during the weld- 
ing operation. An excess of acetylene should be avoided as it will 
cause an appreciable increase in the carbon content of the weld, in- 
creasing the hardness and lowering the ductility of the weld metal. 
An inerease in carbon will also lower the resistance of the weld meta! 
to corrosion. This is particularly true with the lower chromium alloys. 
With an excess of oxygen a refractory slag is formed resulting in poor 
quality welds. Welding should be accomplished with a flame just large 
enough to secure satisfactory fusion, since a large excess of heat causes 
the metal to boil resulting in porous welds. 


Rustless iron has a tendency to be brittle in the weld metal and in 
that portion of the base metal adjacent to the weld as a result of the 
high temperature attained during welding. Rustless irons, particularly 
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the 12-14 per cent chromium grade, are subject to air hardening and 
require annealing to restore toughness to the weld metal and base 
metal adjacent to the weld. Proper subsequent heat treatment will 
remedy the brittleness to a large extent. However, it is not always 
possible to apply a heat treatment because of size or other features 
of construction. The best results are obtained by heating the welds to 
650-750 deg. C. for % hour and cooling slowly, though air cooling 
will in some cases answer the purpose. The welding torch may be utilized 


Fic. 3, ReCUPERATOR ASSEMBLED 


where it is not possible to employ furnaces, though the results are no 
so good. When using the torch for annealing, great care must be 
exercised to avoid heating the material above 800 deg. C., to avoid 
hardening the metal. The benefit to be derived from torch annealing 
will depend on the temperature and the time of heating. Usually about 
five minutes within the above temperature range will appreciably soften 
the metal affected by the welding heat. 


Rustless irons which contain appreciable amounts of nickel are no‘ 
subject to this brittleness and are quite ductile in the “as welded” 
condition. These alloys are austenitic under all conditions of heat 
treatment, consequently they de not harden, so that weld metal cooled 
either rapidly or slowly is malleable and ductile and requires no heat 
treatment. However, the tensile strength and ductility are enhance: 
by a water quench from ‘1050 deg. C. On account of distortion 
this drastic treatment can be applied to only a few welded products. 


In order to show what results may be obtained with welds in the 
various types of alloys discussed, three compositions in the form 0! 
18-gage sheet were used as follows, all material being annealed before 
welding to ensure starting with material in the same condition. The 
rustless irons containing 12-14 per cent chromium and 14-20 per cent 
chromium with no nickel were annealed at 750 deg. C., a tempera- 
ture commercially used. The nickel containing rustless iron was :!- 
nealed at 1050 deg. C. to impart maximum ductility. 
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1 2 3 
Rustless iron 12-14% Cr 14-20% Cr 16-18% Cr—7-12% Ni. 
Carbon 0.11% 0.08% 0.12% 
Manganese 0.33% 0.29% 0.32% 
Silicon 0.39% 1.05% 0.13% 
Chromium 12.30% 17.21% 17.42% 
Nickel 7.58% 


Welds were made by the flange method using 1/16 in. wide flanges. 
The flanged edges were painted with a water paste of the Cromaloy 


Fic. 4. Darky Macuinery Is Mave From HicgH-Curome ALLoys 


Flux, clamped in a jig to ensure alignment of the edges, and welded 
with a neutral oxy-acetylene flame. Only enough heat was used to 
obtain satisfactory fusion. Coupons from each type of material were 
tested in the “as welded” condition and after torch and furnace anneal- 
ing; the temperature for furnace annealing being the same As for the 
sheet before welding. Bends were made transverse to the line of 
welding which gave an indication of the ductility of the weld and 
adjacent metal. On account of the thinness of the sheet and the smali 
radius of curvature it was impossible to measure the per cent elonga- 
tion in the outside fibers in the bend test. The angle of bend was there- 
fore measured, This method does not give quantitative data, but gives 
information about the ductility of the welds in the various types of 
alloys. 

The tensile properties of the sheet and welds before and after anneal- 
ing were determined on coupons 12 in. wide. A welded test piece is 
non-homoegeneous, the weld having a higher yield point than the base 
metal. When such a test piece is tested in tension, the base metal 

cent to the weld is not free to elongate due to the propping or 
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Fic. 5. TAackK- 
WELDING A SBAM_IN Pas- 
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Fic. 6. (BELOW) FLANGED 


Seams Are USED IN LIGHT 
SHEET 
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staying action of the stiffer weld metal. Consequently the per cent 
elongation obtained in the tensile test of a welded coupon does not 
necessarily express the true ductility of the weld metal or metal ad- 
jacent to the weld. When the weld has a higher yield point than the 
base metal, no appreciable lateral contraction takes place at the weld. 
The per cent elongation in 2 in. over the weld has been recorded for it 
indicates the relative ductility in any class in the “as welded” torch 
annealed or furnace annealed condition. 


Fic. 8. DvuctTiLiry or WeLps 


TENSILE TESTS. AVERAGE VALUES 


No. 1. Rustless Iron. 12.30% Chromium 
Lbs./Sq. In. 


Yield Ultimate % Elongation in 

Point Strength 2In. Qver Weld Bend Angle 
Sheet as received 53,600 78,600 34.0 180° 
Sheet annealed 48,800 77,200 34.0 180° 
As welded 32,400 43,700 4.0 33 
Torch annealed 55,350 76,400 6.5 85° 
Furnace annealed 45,000 70,800 7.0 140° 

No. 2. Rustless Iron. 17.21% Chromium 
Sheet as received 63,500 77,100 31.0 180° 
Sheet annealed 46,700 75,000 29.0 180 
As welded 41,500 53,400 1.0 25° 
Torch annealed 47,600 68,900 6.0 110° 
Furnace annealed 50,800 73,800 11.6 150° 
No. 3. Rustless Iron. 17.42% Chromium, 7.58% Nickel 

Sheet as received 53,500 102,100 68.0 180° 
Sheet annealed 58,800 104,300 68.0 180° 
As welded 54,200 66,200 15.0 150° 
Torch annealed 50,400 58,000 9.0 140° 
Furnace annealed 56,500 74,000 24.5 180° 


Bend angles up to 35 deg. indicate brittle material; 85-110 deg. may 
be considered as indicating good ductility; 140-180 deg. bends indicate 
excellent ductility. From a consideration of the tensile results it may 
be seen that welds in rustless irons of either the 12-14 per cent or 
14-20 per cent chromium grades are brittle and void of any appreciable 
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ductility, in the “as welded” condition. Considerable toughness may 
be imparted to the welds by torch annealing at a dull red heat for five 
to fifteen minutes followed by air cooling. Torch annealing of the 12-14 
per cent grade gave results about on a par with furnace annealing. 


Rustless irons containing 16-18 per cent chromium with about 1 per 
cent silicon are more easily welded than those containing less than .5 
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per cent silicon and do not air-harden so readily as the 12-14 per cent 
chromium grade after welding. They are, however, liable to excessive 
grain growth at high temperatures and possibly for this reason welds 
and sheet adjacent to the weld in high chromium rustless irons are 
considerably reduced in ductility. Torch or furnace annealing at tem- 
peratures of 650-750 deg. C. will impart softness and ductility to 
welds in 14-20 per cent chromium rustless iron. Welds in both types 
of rustless iron will yield approximately the same values after anneal- 
ing; viz. yield point 42,000-55,000 Ib. per sq. in.; ultimate strength 
65,000-75,000 lb. per sq. in. 


Fuca. 11. (Leer) FINISHING THE 
Top Sram. 


Fic. 12. (Betow) Tue Com- 
PLETED PASTEURIZATION TANK 


Welds in rustless iron containing 16-18 per cent chromium and 7-12 
per cent nickel are ductile and require no after treatment. In the “as 
welded” condition, welds in this alloy will have a yield point of 50,000- 
60.000 Ib. per sq. in; ultimate strength of 65,000-75,000 lb. per sq. in. 
with about 15 per cent elongation in 2 in. over the weld, and may be 
bent through an angle of 140-180 deg., indicating very good ductility. 
Single vee welds in '%-in. thick material containing 16-18 per cent 


— 


JOURNAL OF THE A. W. 5. 


INNER SEAM GROUND AND SoLpper-CoaTEeD 


Fic. 14. WELDS IN HIGH Fic. 15. ButTT-WELDED 
NICKBL-CHROMB ALLOYS Do Not JOINT IN CHROME ALLOY 


AtrR-HARDEN ‘PIPB 


58 
[May 


1928] CORROSION RESISTING STEEL ALLOYS 59 


chromium and 7-12 per cent nickel have been made showing a tensile 
strength of 80,000 lb. per sq. in., with 32 per cent elongation in 2 in. 
over the weld. Since welds in this alloy show the best combination of 
strength and ductility in either the “as welded” condition or annealed 
condition, it is considered the best alloy to use for welded construction. 
The properties to be obtained in welds in this type alloy are dependent 
to a considerable degree on the quality of the metal and its physical 
properties before welding. For instance, moderately cold worked light 


gage sheet usually yields higher weld strengths than fully annealed 
material. 


"Tests have shown that the various high chromium alloys are more 
easily welded with the aid of a suitable flux. The use of flux cannot 
be emphasized too strongly, for it allows the use of a neutral flame, 
blankets the fusion zone preventing excess atmospheric oxidation, or 
carburization by the flame. Without it good fusion cannot be obtained 
at the bottom of the seam. Although a suitable flux will readily dis- 
solve chromium and iron oxides, it is recommended that all surfaces 
to be welded be clean and free from oxide or mill scale. Before welding 
any particular alloy, one must consider carefully the properties of the 
metal, such as the effect of the welding heat, and heat treatment, if 
required, to produce the necessary toughness and ductility in the weld. 
A knowledge of the proper heat treatment for the various alloys is 
essential if the maximum combination of strength and ductility is 
desired. } 


CURRENT WELDING LITERATURE 


All-welded Gas Holder Takes 258 Tons of Plates and Shapes. F. H. Beebe. — 
The Iron Age (April 5, 1928), Vol. 121, No. 14, pp. 941-942. Plates are erected 
with narrow overlap and held with bolts at wide spacing until welder com- 
pletes the seam. 

Arc-Welded Steel-Frame Factory Building at the West Philadelphia Works 
of the General Electric Company. F. P. McKibben. General Electric Review 
(May, 1928), Vol. 31, No. 5, pp. 238-244. Application of welding to building 
construction—General problems. Description of the factory building. Details 
of welding in fabricating shop and field. The use of welding in structures. 
General description of building. 

Are Welded Steel Structures. A. M.-.Candy. 
(February, 1928), Vol. 9, pp. 15-16. 

Are Welded Structures and Bridges. A. M. Candy. American Institute of 
Electrical Engineers Journal (April, 1928), Vol. 47, pp. 274-277. Ten advan- 
tages given. 

Are Welding and Its Possibilities. The Popular Engineer (April, 1928), 
13. 

Bronze Filler Rods Compared. N. J. Carbis. Acetylene Journal (April, , 
1928), Vol. 29, No. 10, pp. 415-416. Welding may be done with several types 
of copper alloy rods, each kind of rod being suited to certain classes of work. 

Bronze Welding Cast Iron Pipe by Backstepping Method. H. Y. Carson. 
Iron Trade Review (Jan. 12, 1928), pp. 138-139. 

Suilt-Up Welding (Fusion Welding). W. Hoffmann. Ztsch. d. Ver. deut. 
Ing. (Feb. 18, 1928), Vol. 72, pp. 215-218. 

Chrome-Molybdenum Steel in Airplane Construction. J. B. Johnson. The 
Iron Age (April 19, 1928), Vol. 121, No. 16, pp. 1076-1078. Successful span- 
ning of the Atlantic from East to West by the German-Irish flyers focuses 
attention of the importance of alloy steels in airplane construction. The steel 
described in this article made up the framework of the famous Lindbergh 
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plane and of other planes which have made epoch-making flights in the last 
year. 
‘S~ Electric Welding Cuts Steel Bridge Tonnage One-Third. Electrical World 

(April 7, 1928), Vol. 91, No. 14, p. 707. 

» Electric Welding Development. The Australian Welding Engineer (March 
1, 1928), Vol. II, No. 3, pp. 49-50. Development of laboratory process may 
revolutionize welding. Welds of extreme ductility and low cost produced by 
Electronic Tornade Process. 
°‘’ Expanding the Heating Plant. A. W. Birnie. The Welding Engineer 
(April, 1928), Vol. 13, No. 4, pp. 29-31. Oxy-acetylene welding is used exten- 
sively in installation of new pipe lines made necessary by numerous new build- 
ings at Dartmouth College. 
¢° First All-Welded Truss Railroad Bridge Is Put in Service. Railway Age 
(March 24, 1928), Vol. 84, pp. 664-667. 

Ford Shop Changes Estimated at $25,000,000. Fay Leone Faurote. The 
Iron Age (April 19, 1928), Vol. 121, No. 16, pp. 1080-1083. New car, which 
has some 5500 parts, to be produced at the rate of 6000 a day. Welding exten- 
sively employed. Half of machine tool equipment rebuilt. Unusual number of 
parts electrically welded. Welding equipment redesigned. 

» ~ High-Pressure Pipe Line Fabricated by Electric Welding. Electrical World 

(April 21, 1928), Vol. 91, No. 16, pp. 813-814. 

+ Improvement in Welding Electrodes. The Iron Age (April 9, 1928), Vol. 
121, No. 16, p. 1072. 

‘Industrial Progress Depends on Research. Prof. H. B. Lemon. Acetylene 
Journal (April, 1928), Vol. 29, No. 10, pp. 403-405. Basic information about 
acetylene and its application are needed not only by manufacturers but also 
by engineers throughout the world of industry. The nature of the atom re- 
vealed. Imagination builds a powerful research tool. The study of a frozen 
world. Acetylene proves a baffling subject to investigators. Knowledge of 
molecular systems needed in welding. 

Leakages in Welded Vessels. The Welding Journal (March, 1928), Vol. 25, 
No. 294, pp. 74-75. 

Light-Weight Combination Cutting and Welding Torch. The Iron Ag: 
(April 19, 1928), Vol. 121, No. 16, p. 1090. A new combination cutting and 
welding torch has been added to the line of the Alexander Milburn Co. 

Marine Construction and Repair by Welding Processes. The Welding Jour- 
nal (March, 1928), Vol. 25, No. 264, pp. 84 and 86. Tables showing test 
results of tensile tests on steel welds. Alternating stress tests on steel welds: 
Modulus of elasticity tests on steel welds. Impact tests on steel welds. Chem- 
ical analysis of electrodes and deposited metal. 

Modern Structural Industry Demands a Knowledge of Are Welding. C. J. 
Holslag. Iron and Steel Engr. (February, 1928), Vol. 5, pp. 93-95. 

New Equipment Available. Steel Poles. Arce Welder. Electrical Wor! 
(April 7, 1928), Vol. 91, No. 14, p. 741. The Truscon copper bearing “We!- 
trus” steel poles have been placed on the market by the Truscon Steel ©o., 


_Youngstown, Ohio. 


New Features in the Construction of Outdoor Switch Houses. J. H. Powers. 
General Electric Review (April, 1928), Vol. 31, No. 4, pp. 195-196. 

Pipe Bends Made by New Process. The Iron Age (April 5, 1928), Vol. 121, 
No. 14, pp. 933-934. Forcing hot pipe over horn-shaped mandrel produces 
short-radius bends without buckling at inside of turn or excessive thinning 
at outer diameter. 

* Pipe-Line Welding from the Oxy-Acetylene Viewpoint. L. R. Edwards. 
New England Water Works Assoc. Journal (March, 1928), Vol. 42, pp. 3-20 

Pipe Welding and Other Recent Developments in Welding. D. H. Devoe. 
New England Water Works Assoc. Journal (March, 1928), Vol. 42, pp. 25-92. 

Practical Studies of Electrodes. K. R. Hare. The Welding Engineer (April, 
1928), Vol. 13, No. 4, pp. 43-46. Various factors which determine the suita- 
bility of a metallic electrode from the standpoint of weld quality and flowing 
characters. 

Procedure for High Quality Welding. Dr. A. Krebs. Acetylene Journal 
(April, 1928), Vol. 29, No. 10, pp. 406-407. Some methods used in Europea: 
shops to obtain high strength welds on boilers, pressure vessels and sim.a! 
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structures. Regulations in European countries. Need for definite procedures. 


ai welds in double beveled plates. Advantages of this method. 


ualifications for Welders. The Iron Age (May 3, 1928), Vol. 121, No. 18, 


pp. 1244 and 1293. American Welding Society in Annual Meeting holds sym- 
posium on acceptance tests for workmen. Standardization for code purposes 
to follow detailed study. 

Railroad Bridge Made by Arc Welding. A. G. Bissell. The Iron Age (April 
12, 1928), Vol. 121, No. 15, p. 1013. 

Reclaiming a Cast-lron Waterwheel Casing. C. W. Babcock. Boston Soc. 
Civil Engrs. (February, 1928), Vol. 15, pp. 88-92. 

Researches on Commercial Carbide of Calcium. The Welding Journal! 
(March, 1928), Vol. 25, No. 294, pp. 76-77. Calcium carbide samples. Visual 
inspection. 


Resistance Welding Aids Redesign. The Welding Engineer (April, 1928), 


Vol. 13, No. 4, pp. 37-39. -Examples of spot and flash welding in the Ford — 


Motor Co. plant show how these processes make possible an entirely new kind 
of automobile. 

The Manufacturing of Carbide of Calcium. Charles Bingham, C. E., and 
C. H. Bingham, Jr. 225 page book published by the Welding Journal, 30, Red 
Lion Square, London, W.C.1. The contents of this book are: Historical. Chem- 
istry. Choice of Site. Design and Equipment. Electric Furnaces. Construction of 
Furnaces.. The Bottom Electrode. The Upper Electrode. Screeners for Car- 
bide. Transport Appliances. Laboratory. Limekilns. Materials of Manu- 
facture. Results of Manufacture. Working Results and Powerplant. Heat 
and the Losses in Furnace. Electrode Consumption. Power Factors. Testing 
of Carbide and Quality. Overheating in Acetylene Generators. 

Thousand-Ton Structure Welded. The Iron Age (March 22, 1928), Vol. 12, 
pp. 804-805, 

Throwing a Smokestack. Acetylene Journal (April, 1928), Vol. 29, No. 10, 
pp. 408-411. So small and light a tool as the oxy-acetylene cutting torch accu- 
rately controls the fall of a huge stack weighing many tons. 

Use of Electric Welding in Structural Work. Commonwealth Engineer 


(Jan. 2, 1928), Vol. 15, pp. 223-224. Petrol tanks and a wagon shop at Mari-- 


byrnong, Victoria, made by electric welding. 

Wanted—A Steel Welding. Hyman Levine. The Welding Engineer (April, 
1928), Vol. 13, No. 4, pp. 32-33. A plant to manufacture welded steel parts 
on a commercial scale is one of the big needs of the welding industry today. 

Water Pipe, Five Tons per Section, Fabricated in California. The Iron 
Age (April 26, 1928), Vol. 121, No. 17, pp. 1156-1157. 

Welded Bridge at Chicopee Falls. G. D. Fish. Engng. & Contr. (March, 
1928), Vol. 67, pp. 163-164. . 


Welded Joints Save Pilot’s Life. The Welding Engineer (April, 1928), Vol. 5 


13, No. 4, p. 49. 

Welding Aids Mining Engineers. Acetylene Journal (April, 1928), Vol. 29, 
No. 10, pp. 412-414. The oxy-acetylene process is constantly at work on con- 
struction and repair of equipment. 

Welding Chrome Irons and Steels. The Iron Age (May 3, 1928), Vol. 12, 
No. 18, pp. 1242-1244. Must prepare a clean joint, use a proper flux and a 
strictly neutral flame of minimum dimensions, ending with a properly adjusted 
heat treatment. Heat treatment of welded joints. Castings should be welded 
hot. Rustless chrome-nickel irons give ductile welds. 

Welding Facts and Figures—23. D. Richardson and E. W. Birch. The 


Welding Journal (March, 1928), Vol. 25, No. 294, pp. 70-73. Handbook for - 


welding engineers. 

Welding Mexico. J. B. Green. The Welding Engineer (April, 1928), Vol. 
13, No. 4, pp. 46-47. A report of present conditions indication that the U. S. 
must export welding talent before it can sell welding equipment. 

Welding—Methods and Uses. Contrs. & Engrs. Monthly (March, 1928), Vol. 
16, pp. 164-169. A symposium of data contributed by manufacturers and 
users, on the use of electric arc, fusion, resistance, spot thermit, percussive 
welding. 

Wholly Inclosed Are Welder. The Iron Age (April 5, 1928), Vol. 121, 
No. 14, p. 948. A new 200-amp. single-operator welding set has been designed 
by the Westinghouse Electric & Manufacturing Company. 
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YOU CAN DO IT BETTER WITH TORCHWELD 


The patented Mixing Chamber 
in TORCHWELD _ welding 
and cutting torches SAVES ... 
Oxygen, Fuel-gas, Tips and 
Repair Bills, BECAUSE .. . 
The Thorough manner _ in 
which it mixes the gases in- 


. ECONOMY and SPEED 
Send for your copy of Catalog No. 28 


TORCHWELD EQUIPMENT COMPANY 
224 N. Carpenter St. Chicago, Illinois 


VISION PROTECTION 
with MFG, BY — — 
ESSENTIAL ITE FYBER-WELD GOGGLE 


glare proof welding glass 


Made from a special glass that 
FILTERS the GLARE, producing 
a softer and more comfortable 
vision, 

ESSENTIALITE LENSES ARB 
SCIENTIFICALLY CORRECT, for 
Electric Welding there are none 
better—they positively aid in con- 
serving the eyesight of those who 
are subjected to welding glare. 


Manufactured by 
CHICAGO EYE SHIELD 
CQMPANY 
2300 Warren Ave. 


Chicago, Ml. 


Instruction Manuals 


The Educational Committee of the American 


Welding Society has issued instruction manuals 
for Arc, Gas, Resistance and Thermit Welding. 


A few copies of the bound volume of these 


manuals are still available at $2.50 per copy. 


Individual courses may be obtained at 50c. per 


copy. 


(Resistance course 35c.) 


Our Advertisers Are Supporting the Society. 
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Whitlock Welding 
mecns 


Freedom from Leaks 


This is how one of our customers advertises. Notice the 
phrase “Freedom from Leaks”. The Whitlock Coil Pipe Com- 
pany of Hartford uses G-E Type “F’’ welding electrode. 


Type “F”’ is a bare wire treated by a special General Electric 
process to obtain a stable, concentrated arc. It differs from 
many bare welding wires in that sputtering and spattering are 
practically eliminated. It is used for general welding of steel. 


In addition to Type “F’’, there are two other G-E welding 
electrodes—to cover every condition of service. 


Type “B” is best for automatic welding. The concentrated arc 
confined by encasing the flux around the core in a sheath, 
gives remarkable penetration for higher-speed welding. 
Type “A” is recommended for cast iron 

In absolute reliability of 


operation and over-all effi- Special distributors for G-E welding electrodes located 

en Oe ee throughout the country are equipped to give you prompt 

chic in all sizes. all types Service, Get in touch with the G-E Welding Electrode Distrib- 
for either hand or auto- 


a utor near you or write to the Merchandise Department, 
or eave aan General Electric Company, Bridgeport, Connecticut. 


GENERAL ELECTRIC 


ERCHANDISE DEPARTMENT. BRIDGEPORT CONNECTICUT 


Mention the “Journal of the American Welding Society.” 
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The Atomic Hydrogen Arc Welder 


This remarkable welder will produce ductile 


wel 
It will produce smooth welds. 
It will weld thin metals—as thin as .005 inches. 


It is simply constructed, mechanically and 
electrically. 


It is easy to operate. 
It is now available for hand-welding operation 
from 60-cycle power supply. 


Address all inquiries to your nearest G-E office. 


Electrode holder for atomic hydrogen arc welding 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY . N. ¥., SALES OPFICES IN PRINCIPAL CiT! 


Our Advertisers Are Supporting the Society. 
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THE 
FUZON 
WELDER 


A Welder So 
Different 
It Merits 

Investigation 


Engineers-Manufacturers-Merchants 
103rd STREET and TORRENCE AVENUE. CHICAGO 


THERE IS EXCELLENCE 


IN WORKMANSHIP 


WHERE 


SKILL AND GOOD TOOLS MEET. 
WELDING AND CUTTING TORCHES 
REGULATORS, WIRE AND SUPPLIES. 
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DENVER "PURUX CDUMPANY. coOLo. 
BRANCHES IN ALL PRINCIPAL CITIES. ra METAL 
/ 
 S$HAWINIGAN PRODUCTS CORPORATION 
WILLIAM STREET - NEW YORK 
| 1404 OLIVER BUILDING - PITTSBURGH 
Mention the “Journal of the American Welding Society.” : 
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Leted as standard by the Underwriters’ Laboratories, Inc 


Perhaps you need 


a Carbic Portable Generator’ 


F you need a truly portable supply of generated 

acetylene. Or if you do welding only occasionally 
but must have an acetylene supply ready at all 
times. Then the Carbic Portable Generator is just 
what you need. 


With only a small initial investment you are 
assured a supply of low pressure acetylene always 
ready for any ordinary welding or cutting work. 


Thousands of Carbic Generators have been in 
use for years in all branches of industry. Perhaps 


j ~ 
PROCESSED CARBIDE 
you need one. CARBIC Se 


Send for our new catalogue. —— 
A standard drum of Carbw 
OXWELD ACETYLENE COMPANY tains forty cakes, size No. 
Unit of Union Curhide and Carbon Corporation Carbic is distributed by the Ur 


Cartide Sales Compeny t! 


New York City, 30 East 42d St. UCC) Chicago, Peoples Gas Bldg. its national chain of wareh 
San Francisco, Adam Grant Building 


CARBIC GENERATOR 


For Oxy-Acetylene Welding and Cutting 


*Anyone having a Carbic Generator is entitled to Oxweld Generator Service. Phone or write to the nearest district office 


Our Advertisers Are Supporting the Society. 


66 [May 
— 
. 
wt 
‘ty 
| 
| | 
7 
| 
FOR 
ATORS 
h 
| 
| 
| 


1928] ADVERTISING 67 


People keep right on buying 


DISSOLVED ACETYLENE 


Because they have confidence in a 
product that has been manufactured 
for 23 years. But mainly because it is 
the most reliable and economical fuel 
for oxy-acetylene welding and cutting. 


THE PREST-O-LITE COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 

General Offices: Carbide and Carbon Building 


30 East 42d St., New York 
37 Plants—102 Warehouses 


Mention the “Journal of the American Welding Society.” 
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You'll buy 


OXYGEN 


CONT 


When you think of oxygen in terms of 
what it will do..... 

When you realize that the cheapest 
oxygen is that which is used most effec- 
tively..... 

When you know the value of Linde 
Process Service ..... 


Then you'll buy Linde Oxygen. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 
UEC) 

General Offices: Carbide and Carbon Building 
30 East 42d St., New York 
49 PLANTS . .. .. . « 103 WARRHOUSE 


Our Advertisers Are Supporting the Society. 
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Keeping out poor welds 


The best welds can be made only with the 
best welding rod. It is a plain case of 
metallurgy. 

That’s why Oxweld welding rod is manu- 
factured to meet rigid specifications. Not 
only is chemical analysis specified but actual 
welding tests are made with every lot of 
rod before it is stamped with the Oxweld 
trademark. 

OXWELD ACETYLENE COMPANY 
of Untes Carbide and Carbon Corporation 
New Yous Crry, 30 B, 42d St. UCC} STOCKS IN 41 CITIES 
Crrcaco, 442 Jasper Place San Feancisco, Sth & Brennen Sts. 
in Canava, Dominion C xygen Company, Ltd., Toronto 


© Od! 


WELDING AND CUTTING APPARATUS 


Mention the “Journal of the American Welding Society.” 


1928] 69 
| 
H 
- 
| 
i | 
| | | | 


JOURNAL OF THE A. W. S. 


Union Carbide deliveries 
when you want them 


A product may be the best in the 
world. But unless you can get it when 
you want it, quality doesn’t mean a 
thing. 


Thousands of satisfied users will 
vouch for the quality of Union Car- 
bide. And we are ina position to make 
shipment within 24 hours. 


190 warehouses situated in important 
industrial centers throughout the 
country are proof of this statement. 


UNION CARBIDE SALES COMPANY 


Unit of Union Carbide and Carbon Corporation 


Carbide and Carbon Bldg., 30 East 42d St., New York 
Peoples Gas Bldg. Adam Grant Bidg. 
° Chicago, Til. San Francisco, Cal. 
Union Carbide Warehouses in 190 Cities 


Our Advertisers Are Supporting the Society. 
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‘‘Here, Lad— 


you tell me that the 
fellows in the shop don’t 
like the way this welding 
rod I buy them is packed 
and wrapped. 


You know, Lad, it’s hard 
to judge a man by his 
clothes.” 


A new textbook on Arc Weld- 
ing (Price $1.50) will be sent 
on approval for five days to 
any executive requesting it. 


Book size, 6” x 9”—total 
pages, 160—number of illus- 
trations, 200—Charts, 62— 
Divisions, 8. 


Let Pop Be the Judge at the 


Trial 


“Yes, Pop— 

and today it’s absolutely impossible 
to judge a woman that way. 
But you CAN judge a welding rod. 


Just let me send for some of that Lincoln 
‘Stable-Arc’ BLUE welding rod (non- 
splashing). 

It’s judged by its clothes: 

A nice BLUE coat. 


And the better work it makes the men do 
proves that it has a good influence on them. 


Then it’s packed (not wrapped) in steel con- 
tainers. 


The rod gets to our men in the same condition 
that it left the Lincoln men. 


The package is neat—but not gaudy. 


The rod does a job that’s neat but not splashy. 
And no Mid-Victorian maiden aunt was ever 
better protected from the elements.” 


The Lincoln Electric Co., Dept. No. 22-1, Cleveland, Ohio 


Mention the “Journal of the American Welding Society.” 
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GIBB WELDING SERVICE EMBRACES 


First—A complete line of Electrical Welding Equipment, making possible the best 
type machine for the job, taking all facts inte account. 

Second—Welding Engineers who quickly recognize the nature of a job, and who 
from experience and an intimate knowledge of our complete line are in a position 
to determine the best solution. 

Third—An up-to-date factory capable of following out the ideas of the engineer 
and his client. 

Fourth—Installation Engineers of experience with welding machines and their appli 
cation to production. 


Tell us what you want to weld—let us give you the benefit of our experience. 
Experience is the safe director. 


GIBB WELDING MACHINES CO. - Bay City, Michigan 


MANuFAcTURERS or ARC, SPOT, SEAM, BUTT ann AUTOMATIC ELECTRIC WELDING MACHINES 
New York - Philadelphia - Cleveland - Cincinnati - Detroit - Chicago - St. Louis - Los Angeles 
Toronte - Montreal 


ACETYLENE WELDING enaCurtinc 


— 


National Sales 343 | Madison Avenue . New N.Y. 


Our Advertisers Are Supporting the Society. 
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Giant Steam Hammer 
in Railway Shop 
Welded with Tobin Bronze 


HIS steam hammer, in the Algiers, La., 

blacksmith shop of the Southern Pacific 
Lines, operates a weight of 1100 pounds 
In February, 1927, the cylinder cracked as 
indicated by the white lines in the photo- 
graphs. 


The breaks were all repaired with Tobin 
Bronze welding by the oxy-acetylene proc- 
ess, and the hammer has been in opera- 
tion ever since, as sound and strong as ever. 


It would probably have caused a delay of 
thirty days to construct a pattern, and make 
and finishanewcasting. W ithTobin Bronze 
Welding twelve hours of a machinist's time 
and sixteen of a welder’s were required. 
Fifty pounds of Tobin Bronze Welding 
Rods, 400 feet of acetylene and 600 feet of 
oxygen were used. 


This is a typical example of how Tobin 
Bronze welding saves time and cuts down 
costs, both in repair work and in manv- 
facturing operations. 


Pratt oad of THE AMERICAN BRASS COMPANY 
GENERAL OFFICES. WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 
Canedian Mill. ANACONDA AMERICAN BRASS LTD., New One 


TOBIN BRONZE 


REGISTERED U.S. PATENT OFFICE 


WELDING RODS 


EXCLUSIVELY AN ANACONDA PRODUCT 
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10-inch 
header 
llay 
coll 
joints. Belor One 


of the arc-weided bulli- 


TEAM PIPING 
in the 


St. Luke’s Hospital of Cleveland 
electrically welded with WILSON WIRE 


N building the St. Luke’s Hospital, 
Cleveland, practically all the 
connections in the steam piping 

system were electric welded—and in 
all this electric welding work Wilson 
was used exclusively. 


The left-hand illustration above 
shows the method of joining lengths 
in the 10-inch main steam header. A 
small sealing weld was made at the 
scarfed ends, and then built up into 
a flush weld. Around the outside of 
this weld a steel collar was placed and 
welded to each pipe for mechanical 
strength. The joints in the curved 
pipes leading from the main steam 
header were made in the same way, 
and all flanges welded to the pipes. 


The right-hand illustration shows 


up to terminate the high pressure 
headers—an excellent example of the 
strength secured by electric welding. 


What Wilson “Color-tipt” Wire has 
proven to others it can prove to you, 
and in so doing will solve your weld- 
ing problem. Whatever the industry, 
there ts the right grade (analysis) 
of Wilson Wire for the particular 
metal you are welding—and every 
grade runs uniform throughout. 


And wherever the industry there is a 
Wilson Model S Welding Machine 
that will meet your particular weld- 
ing requirements and operating con- 
ditions—a one-arc gasoline-engine- 
driven, belt-driven or motor-driven 
unit, or a two-arc motor-driven unit, 
with capacities of 10-250, 10-300, 


how the bull-nosed ends were built 10-600, 15-500, 15-1000 amperes. 


Write today for a sample of Wilson “Color-Tipt™ Welding Wire, indicating the kind o/ 
metal you wish to weld. Also, ask for bulletins describing Wilson Welding Machine» 


WILSON WELDER & METALS CO. INC., 16 WILSON BLDG., HOBOKEN, NEW JERS 


WILSON 


WELDING MACHINES AND WELDING WIRE 


Our Advertisers Are Supporting the Society. 
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A Grade for Every Purpose 


SEND FOR TESTING SAMPLE 


welding job at our expense. 
CHICAGO, ILL. 


Ship the Same Day” 


WELDING RODS, WIRES and ELECTRODES 


NONOX SWEDOX TENSKOTE BRONZOX 
LEKTROX SWEDOX DUCTKOTE BRONZKOTE 
CASTOX DUCTILOX TOBIN BRONZE 
ARC CARBOX NICKOX MANGANESE BRONZE 
RAILOX MONEL METAL 


We want every welder in the country—big or small—to be convinced of 
the specialized superiorities of SWEDOX products. We know that a trial 
will convince you. Hence the free offer. Try SWEDOX on your next 


DETROIT, MICH. 


LeFayette 8500 Lineeln 6780 


The Trade Knows What 


means on 
Welding and Cutting Equipment 


515 West 29th Street 


K-G WELDING & CUTTING CO., Inc. 


?hone Chickering 0996-7-8 New York City 


Mention the “Journal of the American Weiding Society.” 
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Roebling 


N the large important steel works; 
shipyards; industrial plants; mines; 
automobile shops; railroad shops 

and repair shops Roebling Welding Wire is 


demonstrating its efficiency and reliability. 


: Roebling Electrodes are positively uniform 
: throughout the same shipment and through- 
out all shipments. 

4 John A. Roebling’s Sons Company 

ES Trenton, New Jersey 


Our Advertisers Are Supporting the Society. 
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Why Experiment? 


Torches INCE the infancy of the industry, 
Regulators expert engineers and skilled work- 
Generators men have maintained the predomi- 
nance of Milburn Equipment. 
Compressors Its acceptance as standard equip- 
Manifolds — large railroads 
Preheaters as overnment epartments the 
Paiat Sprays eg over exemplifies Milburn leader- 
Carbide Light® THE ALEXANDER MILBURN CO. 
Catalog 54? Baltimore, Md. 


THERMIT WELDING 


Proven, inexpensive, 


practical, and simple Railway 
in its application to all Steel Mill 


classes of work involv- 


ing the repair of me- Railroad 


dium and heavy size 


sections of iron and Marine 
steel, 
Mining 
Quarrying 
General Industrial 


Metal & Thermit Corporation 
120 Broadway, New York, N. Y. 


So. San Francisco, Chicago, Pittsburgh, 
Boston, Toronto 


Mention the Journal of the American We lding Society.” 
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ELKONITE 


Could Your Problem Be Answered By 
the Spot Welding of Dissimilar Metals? 


The success of the use of Elkonite Welding Electrodes in spot 
welding dissimilar metals and alloys has brought it to the atten- 
tion of welding engineers the country over. 


The variable electrical and heat resistance of the different grades 
of Elkonite Welding Electrodes, plus their ability to hold their 
shape without mushrooming under red heat, heavy pressures and 
high currents are properties of immense value. 


For this variable, relatively high resistance Elkonite as one elec- 
FIG. 1 WATER COOLED trode, with low resistance Elkonite or copper as the other, gives 
SPOT WELDING BLEO- the balance necessary for even heating to welding temperature 
Tene SHOWING ELKO- of metals of unequal heat and electrical conductivity, such as, for 
GRNERAL ELECTRIC co. instance, copper with galvanized iron, or with nichrome, 


ol as 
avy r s metals Elkonite, by eliminating lost time and 
onstant redressing, and shrinkage loss, is showing new economies and production possibilities 
many industries 


Our engineering steff will gladly 
operate in any resistance welding oroblem. 


Elkon Works, Inc., - Weehawken, N. J. 


Exclusive licensees under General Electric Co. patents dated May 28, 1925 
and Sept 1 1925 Other patents pending to Elkon Works, Inc 


THIS LINE 


ALONG 


ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


Do you understand our free loan cylinder plan? If not, 
we are glad to explain 


orr 


curT 


Supplied in the following size cylinders: 
10” x 30”—capacity 125 cu. ft. 
12” x _ “* 
12” x “ 


Prompt and efficient service on any quantity through plants 
and warehouses and truck deliveries. 


Commercial Acetylene Supply Co., Inc. 
(Main Office) 71 Broadway, New York City, N. Y. 


BRANCHES: 
Atlanta Office: 19 FORSYTH ST., N.W. 
ATLANTA, GA. 
Chicago Office- ©99 W. .ACKSON BLVD. 
CHICAGO, ILL. 


Our Advertisers Are Supporting the Society 
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MEMBERSHIP APPLICATION BLANK 


AMERICAN WELDING SOCIETY 
33 WEST THIRTY-NINTH STREET 
NEW YORK, N. Y. 


Secretary : 
I hereby apply for Membership in the AMERICAN WELDING 


(Note Grades on other side) 


hereto remittance of $........ for first annual dues. Remittance 
will be refunded in the event of rejection of applicant. I also 
agree to abide by the Constitution and By-Laws of the Society. 


THIS LINE 


Present occupation 


ALONG 


Name of Company and Address 


Residence 


curT orr 


oer 


Applicant is request- 
ed to state here 
experience and proc- 
esses involved, also 

record any tech- 
nical or mechanical 
«perience or special “ee 
interest in the weld- 
g field. 


eee 


(See other side) 


192 
Address for mailing 
| 
References: 
Proposed 


Section 1. 


Section 2. 


QUALIFICATIONS FOR MEMBERSHIP 


JOURNAL OF THE A. W. S§. 


Extract from By-Laws 


> 


ARTICLE I. 


Individuals having received the approval of a majority 
of the Membership Committee shall become members 
of this Society upon the payment of dues, except in 
the cases of honorary members who shall be elected 
by unanimous vote of the full Board of Directors. 


Membership shall be divided into five classes: 


Sustaining members, being individuals or individuals 
delegated by corporations, firms, partnerships, etc., 
interested in the science and art of welding, with full 
rights of membership. 


Members, being individuals interested in the science 
and art of welding, with full rights of membership. 
Engineers or individuals competent by experience or 
training to plan or direct welding operations are 
eligible to this class. 


$20.00 


Associate members with right to vote but not to hold 
office, except in Sections as may be provided for by 
the By-Laws of the Section. Supervising welders, 
inspectors and skilled operators, with three or more 
years’ practical experience in welding, are also elig- 
ible to this class. 


Operating members, who are welders or cutters by 
occupation, without the right to vote or hold office 
except in Sections as may be provided for by the By- 
Laws of the Sections. 

Annual dues, United States and 


“see ee eee 


Student Members, who are actually in attendance at 
any one of the recognized colleges and approved trade 
schools, without the right to vote or to hold office ex- 
cept in sections as may be provided for by the By- 
Laws of the Section. 
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You can’t 
go wrong! 


PAGE doesn’t stop at 


tagging gas welding 
wire and electrode 
bundles—in addition, every 


piece is plainly stamped. No 
matter how much lots may be- 
corne mixed in your shop, the 
mark identifies every piece. 


You can depend on the PAGE 
identification mark, too, 
for every piece is care- 
fully processed. And 


PAGE STEEL and WIRE COMPANY 


it is shop tested to assure 
proper working qualities “on 
the job.” 


Prove for yourself PAGE has 
taken the guess out of gas 
welding wire and electrodes. 


Your name and ad- 

dress will bring a sam- 

ple. \/, 
INGOT 


Bridgeport, Connecticut 


District Offices: Chicago 


New York 
An Associate Company of the American Chain Company, 


Pittsburgh San Francisco 


Incorporated, 


Bridgeport, Conn. 


\ 
‘4 CO 
Py \G IVE 
PROCESSED 
W eldi Wire and Electrod 


AIR REDUCTION 
SALES COMPANY 


MANUFACTURES AND DistrisuTes 


Airco Oxygen, Airco Acetylene 


Airco-Davis-Bournonville 


Welding and Cutting Apparatus 


National Carbide 


Airco District Offices and Plants at 


Baltimore Dayton Oklahoma City 
Birmingham Detroit Philadelphia 
Boston Emeryville, Cal. Pittsburgh 
Buffalo Jersey City Richmond 
Charlotte, N. C. Les Angeles St. Louis 
Chicago Milwaukee Seattle 

Cleveland Minneapolis Wheeling, W. Va. 


And 110 Distributing Stations 


Home Orrice, 342 MaApison Ave., NEw York Crry 
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